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EDGE Memory's diskGO Pocket USB 
3.0 SSD Offers Storage On The Go 

Users who travel and need to transfer large amounts of data 
from place to place may want to check out EDGE Memory's 
new portable storage product, the diskGO Pocket USB 3.0 
SSD. Smaller than a credit card, the DiskGO Pocket is one 
of the smallest SSD-based storage products on the market. 
Equipped with a SandForce controller and able to transfer 
data at USB 3.0 speeds (up to lOx faster than USB 2.0), the 
DiskGO Pocket's mSATA solid-state drive comes in three 
storage capacities: 60GB, 120GB, and 240GB. Note that 
if you just want to take an mSATA SSD you already own 
and turn it into an external storage device to add space to 
UltraBooks or other systems, you can get a separate diskGO 
Pocket enclosure and use it with your existing SSD. 



Welcome To Hawaii: GIGABYTE 
Radeon R9 270 Overclock Edition 

If you find most versions of the R9, AMD's new flagship 
GPU line code-named "Hawaii," roo rich for your budget, 
but you crave Big Red's cards, you're probably going to love 
the R9 270. The 270 is AMD's most affordable member 
of the R9 family, and for under $200 it's in a sweet spot 
in terms of affordability and power. GIGABYTE'S take on 
the GPU, the Radeon R9 270 Overclock Edition, squeezes 
out additional performance by overclocking the GPU to 
950MHz (975MHz Boost) and adding the WINDFORCE 
2X cooling system. The system includes dual 100mm fans 
tied to pure copper heat pipes to dissipate heat and provide 
powerful airflow. The $179.99 card ships with GIGABYTE 
OC GURU II overclocking software and 2GB of GDDR5 
memory, and it requires a 500W power supply. 




WATCHING THE CHIPS FALL 



Here is the pricing 
information for 
various AlVID and 
Intel CPUs. 



*Asof Dec 2013 
** Manufacturer's 

estimated price 

per 1,000 



CPU 


Released 


Original Price 


Last Month's Price 


Online Retail Price* 


AMD FX-9590 Eight-Core 


6/11/2013 


NA 


$399.99 


$349.99 


AMD FX-9370 Eight-Core 


6/11/2013 


$375 


$289.99 


$219.99 


AMD FX-8350 Eight-Core 


10/23/2012 


$195 


$199.99 


$199.99 


AMD FX-8320 Eight-Core 


10/23/2012 


$169 


$159.99 


$159.99 


AMD FX-8150 Black Edition Eight-Core 


10/12/2011 


$245** 


$159.99 


$178.99 


AMD A1 0-6700 Quad-Core 


6/4/2013 


$142** 


$148.99 


$148.99 


AMD A10-6800K Quad-Core 


6/4/2013 


$142** 


$139.99 


$139.99 


AMD A8-6600K Quad-Core 


6/4/2013 


$112** 


$109.99 


$109.99 


AMD A8-6500 Quad-Core 


6/4/2013 


$112** 


$118.99 


$118.99 


AMD A10-5800K Quad-Core 


10/12/2012 


$122** 


$129.99 


$129.99 


Intel Core i7-4960X Extreme Edition 


9/3/2013 


$990** 


$1,049.99 


$1,049.99 


Intel Core i7-3970X Extreme Edition 


11/12/2012 


$999** 


$1,039.99 


$1,039.99 


Intel Core i7-4770K 


6/2/2013 


$339** 


$339.99 


$324.99 


Intel Core 17-4770 


6/2/2013 


$303** 


$309.99 


$309.99 


Intel Core 17-3820 


2/12/2012 


$305** 


$299.99 


$299.99 


Intel Core i5-4670K 


6/2/2013 


$242** 


$239.99 


$224.99 


Intel Core 15-4670 


6/2/2013 


$213** 


$219.99 


$219.99 


Intel Core 15-4570 


6/2/2013 


$192** 


$199.99 


$199.99 


Intel Core 15-4430 


6/2/2013 


$182** 


$189.99 


$189.99 


Intel Core 13-4340 


9/1/2013 


$149** 


$135.00 


$159.99 
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Feed Your Build A Radiator Sandwich 
With Corsair's Hydro Series H75 

Closed-loop liquid cooling systems offer enthusiasts a low- 
maintenance way to lower the temps in their builds. Corsair 
has gone a step further, though, and surrounded the radiator 
of its Hydro Series H75 processor cooler with low-profile dual 
120mm fans. The fan and radiator combo provides quieter 
cooling than most fan-based systems, but better cooling 
than stock setups. The radiator has kink- resistant tubing 
that attaches to a cooling block with a copper cold plate and 
microfins that aid in thermal dispersion. The fans on the H75 
will work with PWM fan headers on your motherboard (pulse 
width modulation headers are the ones with four pins) so 
you can adjust fan speed via your software. Corsair says the 
Hydro Series H75 will work with most Intel and AMD CPUs 
and can be used with these sockets: AM2, AM3, FMl, FM2, 
LGA1156, 1155, 1150, 1366, and2011.MSRP is $84.99. 




Zotac GeForce GTX 780 Ti Proves 
It's The Little Things That Count 

Zotac recently announced its GeForce GTX 780 Ti card 
and quickly claimed it was the fastest graphics card on 
the planet, even though the card was based on the same 
high-end GPU as the one driving the Titan release nearly a 
year ago: the GKllO. The difference? Titan was originally 
released with one of the proc's 15 streaming multiprocessor 
units effectively turned off, while the GeForce GTX 780 Ti 
was released with all 15 live. A small, but very noticeable, 
change. Zotac ships its version of the GTX 780 Ti with a 
Boost Premium software bundle that consists of the Nero 
Kwikmedia media manager, UNIGINE Heaven DXl 1 
benchmark, and XBMC, the open-source successor to Xbox 
Media Center. The card comes with a voucher for Splinter 
Cell games and retails for around $699.95. 




Moov Mic Lets You SmackTalk 
While Using Your Favorite Cans 

Audiophiles who listen to music on high-end headphones no 
doubt cringe when forced to use cheap headsets just because 
they need a microphone to talk with their gaming buddies. Now 
Headset Buddy, a company that markets a number of phone 
and headset-related devices, has released Moov Mic, an add-on 
boom microphone for headphones. Just clip the magnetic base of 
the Moov Mic onto a free spot on your headphones (you need a 
half-inch of free space) and you can attach or remove the Moov 
Mic at your leisure, turning a pair of headphones into a headset. 
The gooseneck boom is fully adjustable, and adapters are available 
to use the Moov Mic with your smartphone, tablet, or gaming 
console. The 3.5mm plug is a standard size that will fit most PCs. 
Plug in and use your music headphones for gaming, and your 
ears will thank you. MSRP for the Moov Mic is $24.95; add $5 
if you need to order an adapter for your device. 
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Lian Li Doubles Up Some Case 
Goodness With The PC-D600 

If your last build was a claustrophobic affair, give yourself some 
more elbow room with this oversized case from Lian Li. The 
PC-D600 is a double-compartment case that is twice the size of 
the usual full-tower chassis. One half of the case is designed to 
hold your motherboard, graphics card, and PSU, while the other 
half holds your drives. Lian Li says isolating the heat-generating 
components on one side allows for better airflow and heat 
dissipation. The aluminum case comes in either black or silver 
and there are 10 external 5.25-inch drive bays. There also are 
bays for six 3. 5 -inch drives and six 2. 5 -inch drives (hey, we said 
the case was big). System fans include three l40mm on the left 
side and two 120mm on the right, plus one 120mm in the rear. 
There are eight expansion slots and four USB 3.0 ports. The PC- 
D600 supports CPU coolers up to 180mm in height and cards 
up to 330mm in length. It's a big, beautiful beast. 



HARDWARE MOLE 





Update To AC With 
TheTRENDnetTEW-804UB 

Networking hardware manufacturer TRENDnet has 
created a USB adapter that lets you upgrade any PC/Mac 
to 802.1 lac. Simply plug in the USB dongle and in less 
than five minutes the TEW-804UB will survey the wireless 
landscape, identify network options, and upgrade your 
computer system to the 802.1 lac protocol (or, if you don't 
have an 802.1 lac network, it will default to the fastest 
protocol that is available, as it stores multiple network 
settings). A touch of the button at the end of the dongle is 
all it takes to connect to the network. The price for all this 
speedy connectivity is only $39. 



Nol<ia Tablet On The Loose 

Nokia has jumped on the tablet bandwagon for the 
first time with its new Lumia 2520. The Lumia 2520 
offers Wi-Fi as well as 4G-LTE connectivity via AT&T 
or Verizon (red and black models available for Verizon, 
but only black for AT&T). The tablet has a 10.1 -inch 
Full HD display and a 6.7-megapixel camera featuring 
ZEISS optics. According to Nokia, the Lumia 2520 offers 
superfast charging and can achieve an 80% recharge in 
just one hour. The product has another distinction: It's the 
only Windows RT tablet to be made by a manufacturer 
other than Microsoft. (Although that's splitting hairs, as 
Nokia will become part of Microsoft during Ql 2014.) So 
you can run RT versions of Word, Excel, and so on. The 
Lumia 2520 runs a quad-core Qualcomm Snapdragon 800 
processor at 2.2GHz, has 32MB RAM, and sells for $399. 




J 



CPU / January 2014 5 





' *J H l±l > 



hopTo Fills The IPad Office App Gap 

iPads excel at web surfing and email, but trying to get actual 
work done on one can be fi^ustrating. Now a company called 
hopTo has released a "comprehensive mobile workspace app" 
that it says offers 100% compatibility with MS Office — and 
it's fi-ee. The company says its app lets users create a personal 
cloud from which they can access and use documents stored 
on all kinds of devices and services, from personal and work 
computers to other third-party storage locations in the 
cloud. In addition to creating spreadsheets and working on 
documents that are compatible with MS Office, you can view 
graphics, PDFs, and videos within the app, so you don't have 
to spend time switching among multiple apps. Better yet, 
hopTo claims to excel at multitasking. If you spend a lot of 
time on the road, want to use an iPad for more than just play, 
and like the idea of being able to view all your different types 
of data in one centralized place no matter where that data is 
actually stored, this might just be the app for you. 



Latest Hex3 App Turns iPhone Into 
Deadly Laser-Guided Weapon (J/K) 

Why spend millions of dollars on specialized lasers, shoulder- 
fired missiles, and the like, when you can fight hordes of bad 
guys and repel your everyday invasion force just by using 
your smartphone? Hex3 is the mobile accessories company 
that created AppTag, a way to blend laser tag with FPS 
games. An app turns your smartphone into a visual display 
for a "weapon" that shoots infrared beams. The company's 
game servers then let you play a range of games, either solo 
or with friends, and you can use the display to track health, 
ammo, hits, kills, and so on. Now the company is readying 
AppTag2, which adds Bluetooth, new games, and updated 
weaponry to the mix. Download the free app, buy a Hex3 
blaster ($59.99 MSRP), and let the fun begin. 





Uninstalling programs and getting rid of the bits and pieces 
they leave behind can be a chore. Lucky for us, there are 
some programs out there like lOBit Uninstaller that make 
the job a heckuva lot easier. lOBit recently released version 
3 of Uninstaller after updating the program to include more 
powerful scan and cleanup tools. These new tools can dig 
down into your stystem and remove the more stubborn 
file remnants that other utilities might leave behind. lOBit 
categorizes programs and files on your system and lets you 
remove unwanted ones by pushing a single button. The utility 
has a new App Voting system that can help you identify 
potentially malicious files. You can do bulk uninstalls, and you 
can remove toolbars and other add-ons for browsers, too. Best 
of all is the price; it's hard to beat FREE unless someone pays 
you to do this kind of work. 



6 January 2014 / www.computerpoweruser.com 



FRDNT5IDE 

WHAT'S HAPPENING 

INTERNET 




Organize Lapas 

by color. 



Track on the map. 



A Track public Lapas 
^ to help others. 



Use Your Peeps To Track With Lapa 

Runaway dogs, lost keys, forgotten tablets, even missing kids 
. . . there are plenty of services and products available to help 
you locate and keep track of your valuables and loved ones. 
But Lapa wants to up the ante on the tracking biz by tying 
in the power of social networks to help you find whatever 
you are missing. Lapa (Portuguese for "limpet," a gastropod 
that secures itself to rocks and other items in coastal areas) is 
using crowdfunding site Indiegogo to complete funding for its 
device and service. Buy one or more Lapas and attach them to 
whatever objects you want to track. If the object gets more than 
150 or so feet away from you, it triggers a notification on your 
smartphone. Community tracking means anyone with Lapa 
can passively help track objects for other Lapa users. You can 
even publicly report your stuff lost to request other Lapa users 
hold onto your lost item(s). Package prices will start at $22. 



Netflix&YouTube 
Clog Up The Interwebs 

Broadband network solution provider Sandvine released 
an Internet traffic report recently that confirmed just how 
popular Netflix and YouTube have become for Internet 
users in the United States. Together the two companies now 
account for just over half of all downstream traffic on fixed 
networks. Netflix alone accounts for nearly a third (31.6%) 
of the traffic in the U.S. Overseas, the two sites aren't so 
dominant (at least, not yet), but they are growing rapidly. 
The growth of streaming is helping to trim the former 
dominance of peer-to-peer networks, which accounted for 
more than 60% of the traffic over a decade ago. Today, P2P 
file sharing accounts for less than 10% of the daily Internet 
traffic in North America. 



NETFllll 



You 



Tube 



SITE SEEING 




Got Kinect? GetAMini-Me 

Artec Group has figured out a novel way to combine 3D 
printing and Microsoft's Kinect to create fun gifts for Xbox 
users. Download the company's app from their website at 
Shapify.me and then scan yourself with Kinect, and Artec 
will send the scan through a 3D printer and then mail you a 
miniature figurine of yourself The figurines are roughly 2.5 
inches in height and are either white or multi-color plastic 
which you can then paint. Cost for the service is $59 per 
figurine, which includes shipping to anywhere in the U.S. 
Spend some creative thinking time before your scan. Maybe 
you'll want to dress in army fatigues for your scan so your 
figurine can join the rest of your kid's army toys ... or put on 
a crown and you can become the king of your own chess set. 
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FRONTSIDE 



DIGITAL ECDNDN/1V 



Mattel 



Job Of The Month 



Mattel just might be the hottest company on the planet right now, what with dozens of its toys making 
various "best holiday gift" lists. And one of the hottest divisions in this hot company is American Girl, the 
doll brand that lets you build your own doll (pick your hair color, eye color, and hairstyle) or select from an 
extensive line of historical figures (complete with accessories, of course). Now American Girl is looking for 
a Senior Front End Developer to work on the front lines, as it were. The Senior Developer helps develop 
projects involving web, mobile, and other digital technologies and works with both internal IT groups as 
well as external business partners. The company says the person in this position plays a "highly visible 
role" in planning projects and in guiding projects to fruition. Candidates should have 5+ years' experience 
working with JavaScript, CSS, HTML, JSON, and similar front-end tech, but should also be familiar with at 
least one server-side language. Knowledge of Adobe Creative Suite (PhotoShop, DreamWeaver, Flash) is a 
big plus. If you happen to have a daughter who's the right age, working at this company will make you a 
hero in her eyes. Mattel's American Girl subsidiary is based in Middleton, Wis. 

(www.mattel.com/careers) 



Tomorrow's Forecast? 
Clouds . . . Lots Of Clouds 

Demand for cloud-based services is growing rapidly 
as businesses and consumers discover the benefits 
and cost savings offered by new technologies. Service 
provider AwesomeCloud pulled together forecasts from 
various research firms recently that continue to show, 
uh, dark skies ahead, as they predict cloud service 
providers are gonna make it rain the next few years. 

Current Market 

Public Cloud Storage 
Private Cloud IT Infrastructure 
Public Cloud IT Infrastructure 
Enterprise Cloud-Based Services 
Public Cloud IT Service 
SaaS Applications/Services 
(AwesomeCloud) 




$5.6 billion 
$12.2 billion 
$9.2 billion 
$18.3 billion 
$41 billion 
$27 billion 



Predicted Market (year) 



$12.2 billion (2016) 
$22.2 billion (2017) 
$21.2 billion (2017) 
$31.9 billion (2017) 
$100 billion (2016) 
$67 billion (2016) 



Look, Ma: No Hands! 

Autonomous Vehicles (AVs) are cars that drive themselves. While the thought of riding in an AV may 
make you squeamish, a study of the economic impacts AVs will have shows a compelling reason for 
the technology. Eno, a non-partisan think tank devoted to transportation policy, put together a study 
showing how the more AVs are used, the greater the potential savings in both dollars and lives. 

Estimates Of Annual Benefits From AVs 
(Market Penetration Percentage Levels) 





10% 


50% 


90% 


Lives Saved Per Year 


1,100 


9,600 


21,700 


Fewer Crashes 


211,000 


1,880,000 


4,220,000 


Economic Savings 


$5.5 billion 


$48.8 billion 


$109.7 billion 


Congestion Savings (Fuel, Time) 


$16.8 billion 


$37.4 billion 


$63 billion 


Parking Savings 


$3.2 billion 


$15.9 billion 


$28.7 billion 


TOTAL Economic Savings 


$25.5 


$102.2 billion 


$201.4 billion 



(Enotrans.org ) 




GIGABYTE 




in Durability 



GIGABYTE 8 Series Ultra Durable"^ Motherboards 



Ultra CM:SS£ Ultra 



•w Performance 



1 a^1 Ultra -ffi^"^ 1 Ultra 
\T/ Safe 



I 




www.gigabyte.u 



CyberPower recommends Windows 



f Your Dreams 




Intel® Core" 17 Processor 

4960X 3.60Ghz $206 
4930K3.40Ghz $158 
4820K3.70Ghz $128 



Gamer Xtreme XT 



4)) I m ^% 



Windows 8.1 

GIGABYTE' X79-UP4 USB3.0 & SATA III Mainboard 
CORSAIR* 1 6GB DDR3 1 600 Mhz Quad Channel Memory 
2TB SATA III 6.0 7200RPM HD 32MB Cache 
Nvidia' Geforce* GTX 760 2GB Direa X 1 1 Video Card 
Zaiman Gaming Headset 

Corsair' 300R Gaming case with 600 Watt 80+ Power 
Asetek Liquid Cooling System 




Zeus Mini-I 



i 



Intel* Core~ 17 

4770K3.50Gh2 
47703.40Ghz 
Intel® Core" 15 
4670K3.40Ghz 
46703.40Ghz 
45703.20Ghz 
44303.00Ghz 
Intel* Core"" 13 
43403.60Ghz 
43303^0Ghz. 



4820K3.70Ghz $1285 From ^^OOR 43403.60( 

^ I^Q 3 43303.50( 

800-707-0393 •iwww.cyDerpowerpc.com 



Processor 
$895 

$855 
Processor 
$789 
$755 
$735 
$725 

Processor 
$685 
$675 



Windows 8.1 

GIGABYTE^ B85 ITX Mainboard w/ USB 3.0 & SATA 6 
CORSAIR* 8GB DDR3 1 600 Mhz Dual Channel Memory 
500GB SATA III 3.0 7200 RPM HD 16MB Cache 
Nvidia* Geforce* GTX 650 1 GB Video Card 
Zaiman Gaming Headset 

CyberpowerPC Zeus Mini-ITX Gaming Case 350 Watt 



Celeron, Ceteron Inside, Centrino, Centnno hade, Centrino Logo.Core Inside. Intel, Intel Logo, Intel Cofe, Intel Inside, Intel hside Logo, Intel Vilv, Intel vPro, Itanium, Itanium Inside, Penfium, Pentium Inside, Viiv Inside. vPro Inside. Xeon, and Xeon Inside are trademarks of Intel Cofporation in the U.S. and other countries. 
All prices are sut)jcct to chsnQC wrtfiout notice or obiiQation. Cyt)erPower is rtot responsit)le for any typographical and photoQraphic errors. CopyriQht ©201 3 CytierPower. All rights reserved. 




Intel* Core™ 17 
4770K3.50Ghz 
47703.40Ghz 
Intel® Core'- 15 
4670K3.40Ghz 
46703.40Ghz 
45703.20Ghz 
44403.00Ghz 
Intel® Core- i3 
43403.60Ghz 
4130350Ghz 



Processor 
$1079 

$1045 

Processor 

$975 
$945 
$925 
$909 
Processor 
$875 
$865 



Windows 8.1 

GIGABYTE^ GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR* 8GB DDR3 1600 Mhz Dual Channel Memory 
1TB SATA III 7200 RPM HD 
Nvidia* Geforce* GTX 660 2GB Video Card 
Zaiman Gaming Headset 

CyberpowerPC X-Saber Gaming Tower Case 430 Watt 80+ Power 
Asetek Liquid Cooling System From ^OCE 



Intel® Core™ 17 
4770K3.50Ghz 
47703.40Ghz 
Intel* Core~ 15 
4670K3.40Ghz 
46703.40Ghz 
45703.20Ghz 
44403.00Ghz 
Intel® Core" i3 
43403.60Ghz 
41303.50Ghz 



Processor 
$1265 
$1225 
Processor 
$1159 
$1125 
$1105 
$1095 
Processor 
$1055 
$1045 



Windows 8.1 

GIGABYTE* GA-Z87-HD3 Mainboard w/ USB 3.0 & SATA 6 
CORSAIR" 16GB DDR3 1600 Mhz Dual Channel Memory 
2TB SATA-III 6.0 7200 RPM HD 
Nvidia" Geforce* GTX 760 2GB Direct X 1 1 Video Card 
CyberpowerPC X-Titan Gaming Tower Case 600 W 80+ Power 
Asetek Liquid Cooling System 

From C^nJIC 



Intel® Core™ 17 Processor 
Extreme Edition 
4930MX $2299 
4900MQ $1759 
4800MQ $1559 
4700MQ $1399 



FANGBOOKEVOHXMOO 

InteP Core"* i7 Processor 4700MQ 



Windows 8.1 

Intel HM87 Chipset 
17.3" Full HD Display 1920x1 080 
8GB DDR3 1600MHz Memory 
1TB SATA300 Hard Drive 

Nvidia' Geforce" GTX 770M 3GB Direct X 1 1 Video Card ! 
8X DVD+-RW Rewriteable Drive j 
Killer E2200 1 0/1 00/1 000 Mbps Network Card ' 
Killer N1202-802.il b/g/n Wireless LAN J 
From O^A A A 




Intel* Core™ 17 Processor 
Extreme Edition 
4930MX $2459 
4900MQ $1929 
4800MQ $1729 
4700MQ $1579 



I - CYBERPOWERPC] 

All Desktop systems come with 3 year Limited Warranty + lifetime toll free techsupport 

NVIDIA', nForce», GeForce*, SU"^ are trademarks or registered Irademaita of NVIDIA Corporation or its subsidiaries in the United States and ottier countries. 
Cytwff^ PCs use gerwiiie Microsoft* Windov^ 



FANGB00KEV0HX7-200 

Inter Core"" i7 Processor 4700MQ 

Lbs RtSditr 

Windows 8.1 

Intel HM87 Chipset 
17.3" Full HD Display 1920x1080 
16GB DDR3 1333 Memory 
64GB SATA III 6.0Gb/sSSD 
1TB SATA300 Hard Drive 

Nvidia' Geforce' GTX 770M 3GB Direct X 1 1 Video Card 
8XBIu-Ray Combo Drive 
Killer E2200 1 0/1 00/1 000 Mbps Network Card 
Killer N 1202 - 802.1 1 b/g/n Wireless LAN 
From 64 A 



HEAVV GEAR 




Maurus X 

$59.99 

GX Gaming 

www.gx-gaming.com 



GX Gaming Maurus X 



A lot goes into making a good gaming 
mouse. We've noticed a trend toward 
stuffing the devices with technology that 
does a good job of inflating the price 
without actually making a difference in 
day-to-day use. And yes, aesthetics are 
important, but not at the expense of 
ergonomics and comfort. The Genius 
Maurus X, however, doesn't try to 
reinvent the wheel, and that's a very 
good thing. 

This GX Gaming mouse is an 
ambidextrous unit that manages to 
feel like it was built for your hand. The 
right and left sides of the matte black 
mouse have a low shelf that your pinky 
and thumb rest on, ensuring you have 
optimal control at all times. There are 
textured rubber pads on either side 
of the mouse that also help keep your 
fingers where they need to be. The 
Maurus X has an internal 50 gram metal 
weight that makes this unit quite a bit 
heavier than most mice we test. The top 
portion of the mouse is painted and 



features a gray scorpion logo, a backlit 
GX Gaming logo, and a pair of cool- 
looking metallic red bands. The LED 
also illuminates the center of the scroll 
wheel. We also like the braided cable and 
the gold-plated USB connector. 

Under the hood of the Maurus X 
you'll find an optical sensor that has a 
peak dpi of 4,000. The button behind 
the scroll wheel lets you cycle between 
five preset dpi settings. Unlike with 
some of the laser mice we've tested, 
we found that the highest dpi setting 
of the Maurus X was still useful and 
actually became our default setting 
for FPS games. Being able to drop 
the resolution on the fly for those 
obligatory sniping and manned turret 
sections of games is also a boon. Want 
more precision? You can press and 
hold the dpi selector button for two 
seconds, then use the scroll wheel to 
adjust dpi in 100 unit increments. The 
Maurus X also supports a response time 
of 1ms or less. The right- and left-click 



buttons are Omron switches that have 
an 8-million-click life expectancy. 

One of the standout features of this 
package is the Scorpion Gaming software, 
which lets you program macros for one- 
button command execution in the heat 
of the moment. The software also lets 
you change the pulse rate and intensity 
of the red LED. Despite the amount 
of control it gives you, the UI is fairly 
easy to navigate. We also like that when 
adjusting the dpi from the mouse, a small 
on-screen indicator appears, so you never 
have to look at the mouse or swipe your 
cursor around to guess what dpi you're 
currently using. 

The Maurus X enters a very crowded 
gaming mouse market at the moment, 
but it performs well against much more 
expensive units and it feels good to use 
for general tasks and games alike. We also 
applaud Genius for designing a mouse that 
looks as good at it performs. ■ 



BY Andrew Leibman 



Specs: Sensor: Optical (up to 4,000dpi); Body Type: ambidextrous; 6 buttons; Macros: 5 profiles and 40 macros; Weighted: Yes; 1.8 meter 
braided cable; Interface: USB 
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DashDrive Durable HD 710 500GB 

$69.99 
ADATA 

www.adatausa.com 



ADATA DashDrive Durable HD 710 500GB 



Are you tough on external hard 
drives? The ADATA DashDrive 
Durable HD710 is engineered to pass 
the U.S. Department of Defense's 
MIL-STD-810G 516.6 shock test, 
which tortures a drive by subjecting 
to 26 drops on its faces, edges, and 
corners. This external hard drive has 
also passed the lEC 529 IPX7 test that 
proves water-tightness by submerging 
the device into water 1 meter deep for 
30 minutes. 

The external hard drive is more 
than just sturdy, though. It's available 
in blue, yellow, or black, and there's a 
wraparound USB cable that tucks into 
the exterior slot for easy storage. A blue 
LED on the HD710 indicates power and 
data transfer. 

ADATA even makes it easy to turn 
the DashDrive Durable into a Windows 
installation tool, as there is an OStoGO 
portable app (a free download) that you 
can add to the DashDrive. This way, 
you can install Windows 7 onto devices 
that don't have optical drives. 



Those who regularly transfer files 
between computers will like that 
ADATA also offers its HDDtoGO 
software (another free download), 
which syncs the HD710 with the 
contents of your My Documents and 
other folders on your PC. HDDtoGO 
can also sync web browser favorites 
(Internet Explorer and Firefox) between 
the external hard drive and PC. It 
offers data protection with 128-bit AES 
encryption, and you can also use it to 
compress data stored on the drive. 

We tested a 500GB blue DashDrive 
Durable HD710, but there are a 
variety of other options. The black 
model is offered in 500GB, 750GB, 
and ITB capacities, while the yellow 
and blue models are available in 
500GB and ITB capacities. ADATA 
indicates that the DashDrive Durable 
works with WinXP/Vista/7/8, Mac OS 
X 10.6 or later, and Linux Kernel 2.6 
or later. ADATA backs the DashDrive 
Durable HD710 with a three-year 
warranty. 



The DashDrive Durable HE710 is 
as fast as it is tough. We tested it using 
SiSoftware Sandra 2014 Lite SP6's 
storage tests with the drive connected 
to a USB 3.0 port. In the Physical Disk 
test, the HD710 produced a read speed 
of 88.92MBps and a random access time 
of 1 4.68ms. We also ran the File System 
I/O benchmark, which tests the drive for 
transfer speeds with different file sizes. 
In the 64KB files test, we saw a read 
performance of 23.63MBps and a write 
performance of 26.25MBps. Moving 
up to the 16MB files test, the HE710 
produced a read speed of 61.48MBps 
and a write speed of 62.93MBps. 

With a maximum capacity of ITB, 
the DashDrive Durable HD710 is great 
for toting around giant multimedia 
collections, and the USB 3.0 interface 
can transfer everything in a flash. If 
you're in the market for a tough 
external hard drive, the HD710 should 
be right up your alley. ■ 



BY Nathan Lake 



Specs: Capacity: 500GB; USB Interface: USB 3.0 (backward-compatible with USB 2.0); Supported OSes: Windows XP/\/ista/7/8, Mac OSX 1 0.6 or later, and 
Linux Kernel 2.6 or later; Warranty: 3 years 
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XPG SX300 128GB 

$109.99 
ADATA 

www.adatausa.com 



ADATA XPG SX300 1 28GB 



Every now and then, we like to 
dabble outside the realm of high-end 
desktop PC components. Yes, we feel 
like strangers in a strange land, but we 
acknowledge that power users come in 
all shapes and sizes. Some of them even 
use laptops and — gasp — netbooks. For 
these readers, we have a treat: ADATA's 
XPG SX300. 

The XPG SX300 is a 6Gbps mSATA 
SSD with some serious muscle. It uses 
an LSI SandForce SF-2281 controller, 
the same brain behind so many 
screaming-fast 2.5-inch SSDs. And 
according to ADATA, the SX300 can 
achieve maximum sequential speeds of 
550MBps and 505MBps on reads and 
writes, respectively. Random 4K reads 
and writes are awfully tasty, too, with the 
SX300 topping out at 25,000/85,000 
lOPS. Thanks to that mSATA form 
factor, the SX300 practically demands 
that you install it in your laptop or 
netbook, provided the mSATA slot is 
there. The drive is also an undeniably 
compelling option for nettops and 
Mini-ITX boards. 

Despite the fact that the SX300 
measures 2 x 1.2 inches (LxW), making 
it roughly the size of a Club cracker, its 



performance is nigh indistinguishable 
from regular SSDs with similar internals. 
In CrystalDiskMark, the SX300 beasts 
its way to 446.7MBps and 184.2MBps 
sequential reads and writes, while its 
4K performance is just as impressive. 
With a workload of compressible data, 
sequential and 512K write performance 
skyrocket, as you'd expect from an 
LSI SandForce controller. In AS-SSD, 
which tests with incompressible data 
like CrystalDiskMark's default setting, 
the SX300 turned in great numbers, 
too. This is not an SSD you want to 
underestimate. 

On desktop motherboards, an mSATA 
slot isn't a guarantee. (Double-check 
your portable PCs, too, for that matter.) 
If you have one, though, it would be 
awfully tempting to use the SX300 as 
a boot drive. Based on its capacity and 
performance, this drive is overqualified to 
be used as an SSD cache. 

Our SX300 had a capacity of 128GB. 
Larger (256GB) and smaller (64GB) 
options are also available. For netbook 
and laptop users who rely on mSATA 
boot drives, get an XPG SX300. Now. ■ 

BY ViNCE COGLEY 



Benchmark Results 


ADATA SX300 


CrystalDiskMark 3.0.3 
(64-bit, default)* 




Sequential read 


446.7 


Sequential write 


184.2 


512K read 


407.5 


512K write 


183.2 


4K read 


23.32 


4K write 


1171 


4K QD32 read 


110 


4K QD32 write 


184.3 


CrystalDiskMark 3.0.3 
(64-bit, all 0x00, 0 fill)* 




Sequential read 


479.6 


Sequential write 


491.9 


512K read 


446 


512K write 


4775 


4K read 


33.13 


4K write 


126.5 


4K QD32 read 


1271 


4K QD32 write 


333.9 


AS-SSD* 




Seq read 


484.66 


Seq write 


176.49 


4K read 
4K write 


17.45 
104.7 


4K-64Thrd read 


102.75 


4K-64Thrd write 


157.8 


*MBps 





Specs: Sequential read/write (advertised): 555MBps/505MBps; Max 4K write (advertised): 85,000 lOPS; Interface: mSATA; Warranty: 3 years 
Test system specs: CPU: Intel Core i7-4770K; Motherboard: MSI Z87 MPOWER MAX; GPU: Intel HD Graphics 4600; RAM: 8GB ADATA XPG VI 
DDR3-1600; Windows 8 Enterprise (64-bit) 
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Urban T21 

$69.99 
Thermaltake 

www.thermaltakeusa.com 



Thermaltake Urban T21 



Last month, we reviewed Thermaltake's 
Chaser A21, which is a slimmed- 
down version of the Chaser A31 and A4l 
models. Similarly, Thermaltake's Urban 
T21 is a thinner version of the Urban 
S4l (reviewed in the June 2013 issue) 
and Urban S31 midtowers. Overall, the 
T21 is 1.2 inches slimmer than the S4l 
and 0.6 inches thinner than the S31. 
Long graphics cards are still supported, 
though, as you'll be able to install cards 
up to 12.59 inches long. Thermaltake 
kept the brushed aluminum finish on the 
front door, which hides the external drive 
bays and offers an elegant look. You'll also 
find a small side panel window that pro- 
vides a clear view your CPU, memory, 
and motherboard. 

Other than the brushed aluminum 
front door and the side panel window, the 
Urban T21 has a subdued, matte black 
finish on all sides. At the top of the front 
panel, you'll find two USB 3.0 ports and 
audio I/O. The power and reset buttons 
are located next to the front door handle 



on the lower right side of the front panel, 
which is different from most cases but 
not inconvenient. Air vents along the 
front panel let the case's 120mm front 
fan draw in cool air. On the bottom 
of the case, the Urban T2rs feet give 
the case enough clearance to allow for 
some airflow through the bottom panel's 
mesh vents. 

On the interior, you'll find support 
ATX and mATX motherboards, as well 
as seven expansion slots. Thermaltake 
leaves a wide opening on the right side 
of the motherboard tray to route cables 
throughout your case, and there are 
several hooks and holes along the side of 
the tray. With the latter, you can use the 
included cable ties to hide your cables for 
anything that won't fit into the hooks. A 
large opening is also provided behind the 
CPU socket, so you can attach third-party 
CPU coolers without needing to remove 
the motherboard. 

For ventilation, in addition to the front 
panel fan, Thermaltake includes a 120mm 



rear exhaust fan. You can improve airflow 
by installing additional 120mm fans 
on the bottom, side, and top panels. 
Thermaltake recommends utilizing the 
bottom and side vents for intake, while 
the top fan exhausts heat from the case. 
Thin mesh dust filters are placed behind 
each optional fan location. 

The 5. 25 -inch and 3. 5 -inch bays are 
tool-less; you'll just need to twist the 
circular button in the center to secure 
or release any installed drives. There 
are pre-drilled holes for mounting a 
2.5-inch drive to the bottom of the case. 
In addition to this bay, there are three 
5. 2 5 -inch bays, one 3. 5 -inch external bay, 
and five 3. 5 -inch inch internal bays. 

The Urban T21 is an affordable 
midtower that offers a lot of options for 
cooling and components. A sleek exterior 
design also gives the Urban T21 a sharp 
look that conveys a high-quality build, 
which is always a plus. ■ 



BY Nathan Lake 



Specs: Dimensions: (HxWxD); 17.2 x 7.5 x 19.6 inches; Materials: Steel, plastic; Motherboard support: ATX, mATX; Bays: 3 5.25-inch external, 1 3.5-inch 
external, 5 3.5-inch internal, 1 2.5-inch internal; Fans (included): 1 120mm front, 1 120mm rear; Fans (optional): 1 120m top, 1 120mm side panel, 1 
120mm bottom; Ports: 2 USB 3.0, audio I/O 
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iVektor 

$79.99 (black or white; $76.99 in red) 
ENERMAX 

www.enermaxusa.com 



ENERMAX iVektor 



ENERMAX's new iVektor midtower PC 
case falls squarely onto the sweet spot in 
enthusiast case design. The iVektor looks 
aggressive and modern without being over the 
top, can accommodate the high-end hardware 
you want in a performance PC without 
being enormous, and provides all of the user- 
friendly features you have come to expect. 

In some instances, the iVektor even 
improves on standard stuff like roomy cable- 
routing space behind the motherboard tray: 
There's more than a full inch back there, so 
feel free to pack in as many cables as you 
want, and enjoy. iVektor also upgrades the 
tiny slots some cases have in the motherboard 
tray for routing those cables to the back; the 
main opening next to the PSU mount (which 
of course includes vibration-dampening 
rubber supports and a removable dust filter) is 
2.5 inches high and nearly 5.5 inches wide. So 
even if you opt for a non-modular PSU and 
have lots of cables to hide, it will be easy to 
tuck every one of them out of sight. 

ENERMAX tips its hat to builders who 
are concerned with having enough room for 



good-sized CPU coolers and long graphics 
cards. There's a hair over 7 inches (179mm) 
of CPU cooler space from where the CPU 
will rest to the inside of the left side panel, and 
depending on how you configure the iVektor's 
middle drive cage, you can mount graphics 
cards up to 16 1/3 inches (4 15mm) long. 

The middle drive cage in question is a little 
different in iVektor. Rather than adding an 
entire modular unit that you can leave in or 
remove, ENERMAX built in a fixed front 
bracket and secured the rear bracket in place 
with Phillips-head screws. You can move the 
rear bracket forward for 2.5-inch drives, back 
for 3.5-inchers, or remove it altogether if the 
three 3. 5 -inch bays beneath it are sufficient. 
This middle drive area can hold as many as 
four 2.5- or 3. 5 -inch drives, and there are 
three fixed 5.25-inch bays at the top. 

The iVektor comes in three striking 
colors: black, white, and red. The black and 
white models have the soft-touch finish 
that almost feels like rubber (ENERMAX 
refers to it as a "leather coating") on the top 
and front panels; the red model has a more 



standard hard-plastic finish. All three have 
a windowed left side panel, as well as steel 
mesh inserts for ventilation on the front 
and top panels. The iVektor's top panel also 
houses the requisite power and reset buttons, 
along with audio I/O ports, two USB 3.0 
and two USB 2.0 ports, and a three-position 
fan control switch. 

ENERMAX ships two pre-installed 
120mm fans with iVektor, one LED unit 
behind the front panel and a standard fan 
at the rear. You can add a second fan to the 
front if you like, and you can install another 
at the bottom in front of the PSU. You can 
also mount one or two 120mm fans beneath 
the top panel's mesh insert, or you can put a 
radiator up to 240mm long up there. 

ENERMAX's iVektor supports ATX and 
mATX motherboards, gives you plenty of 
drive and cooling options, and should provide 
fertile starting ground for modders thanks to 
its flexibility and color variety. At less than 80 
bucks, this case is a metaphorical steal. ■ 

BY Chris Trimble 



Specs: Dimensions: 20 x 9.2 x 19.5 inches (HxWxD); Materials: Steel, plastic; Motherboard support: mATX, ATX; Bays: 3 5.25-inch external, 
4 2.5/3.5-inch internal, 3 3.5-inch internal; Fans (included): 1 120mm LED front, 1 120mm rear; Fans (optional): 1 120mm front, 1 120mm 
bottom, 2 120mm top; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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TteSPORTSVOLOS 

$69.99 

Thermaltake 

usa.ttesports.com 




Thermaltake Tt eSPORTS VOLOS 



Over the last year or two, we've noticed 
a definite trend in gaming mice: One- 
type-fits-all units are increasingly sharing 
space with rodents that are more purpose- 
built, designed for one or two particular types 
of games. Now, at first blush, you might 
consider these specialized mice to be little 
more than marketing foofaraw, but think 
about it for a minute. Different game genres 
most definitely require distinct mouse 
movement and button clicks; don't tell us 
you use your mouse the same way in CoD: 
Ghosts as you do in League of Legends. And 
when you consider the staggering amount of 
pride and prize money at stake these days, 
having a mouse that can do exactly what you 
need can be a difference maker. 

It's out of this philosophy that Tt 
eS PORTS gives us the VOLOS gaming 
mouse, which Tt eSPORTS recommends 
for MOBA and MMORPG games. Viewed 
from the side, the VOLOS looks like an 
Xbox 360 controller transformed into a 
gaming mouse. (The resemblance is even 
more striking on the Combat White 
version.) The four thumb buttons match 
the color pattern of the X360's A, B, X, 



and Y buttons, although on the VOLOS 
they're labeled square, cross, circle, triangle, 
ultimately making this button set an 
unholy chimera of Xbox-PlayStation 
DNA. Counting these, the VOLOS has 
14 buttons total. Add to that the VOLOS' 
10 macro profiles (so, up to 140 macros), 
and you can bind a whole host of actions/ 
macros to this mouse. 

This ridiculous customizability extends 
to the rest of the VOLOS, too. Four parts 
of the mouse (the scroll wheel, a small circle 
on the left button, profile button, and Battle 
Dragon logo) give off a soft glow, and you 
have the full RGB color spectrum at your 
disposal — 16.8 million groovy colors in all. 
It's a good look, to be sure, but what we 
really like lies beneath the mouse. A small 
chamber on the VOLOS' base holds seven 
4.5g weights, which lets you modify the 
mouse's weight by up to 31.5g. That's a 
difference you will certainly feel. 

All that aside, how does the VOLOS 
perform? Pretty good, actually. Teflon feet, 
combined with the adjustable base, make 
moving the mouse an effortless affair. The 
main left and right buttons require very 



little pressure to actuate, but, at the same 
time, didn't feel too sensitive. The scroll 
wheel is lined with small ridges just like Tt 
eSPORTS' other gaming mice, and they're 
as welcome here as they are on those other 
models. By default, the two buttons below 
the scroll wheel let you change the mouse's 
DPI on the fly; they're easy to access and 
work as advertised. 

You're either going to love those X360 
lookalike thumb buttons or learn to live 
without them. Hands that are average to 
bear paw in size are going to appreciate 
having a tight cluster of buttons to quickly 
fire off macros. Those with smaller mitts 
(like this reviewer; don't laugh) might find 
the buttons just out of reach. I actually 
found myself preferring the VOLOS' other 
two thumb buttons, labeled "A" and "B" 
respectively. It's something to consider if 
you're a gamer playing for high stakes. 

Regardless, Tt eSPORTS has gaming mice 
down to a near science at this point, and the 
VOLOS is flirther proof DOTA 2 and LoL 
combatants are going to eat this mouse up. I 

byVince Cogley 



Specs: Sensor: Avago laser (up to 8,200dpi); Body type: Right-handed; Buttons: 1 4; Macros: 1 0 profiles; Interface: USB; Cable length: 5.9 feet 
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Ostrog Pink 

$69.99 
ENERMAX 

www.enermaxusa.com 



ENERMAX Ostrog Pink 



t will come as a surprise to no one 
that we don't see many pink PC cases, 
either here in the office or out at various 
LAN events across the country. We do 
occasionally see some, though, because 
case modding lets folks tailor their PCs 
to their individual tastes, and some 
people just dig pink. For those people, 
ENERMAX has created a special limited 
edition of its Ostrog midtower, the 
Ostrog Pink. 

As its name suggests, the majority of this 
cases external surfaces are pink; it does have 
a white interior and a white rear panel. In 
terms of structure and features, the Ostrog 
Pink is identical to the standard Ostrog, 
which comes in black inside and out with 
black, red, white, or blue accents in the form 
of the painted steel mesh bezel that runs 
around the outside of its front panel. (The 
Ostrog Pinks bezel is painted white.) Also 
like the standard Ostrog, the Ostrog Pink is 
an exceptional value-priced case, providing 
a builder-friendly motherboard tray, plenty 
of ventilation and cooling options, several 



tool-less drive bays, and support for high-end 
video cards and coolers, all for less than $70. 

You only get one pre-installed fan, a rear- 
panel 120mm unit, but there are mounts 
for another behind the front panel, one 
on the bottom panel, two beneath the top 
panel, and two more on the windowed left 
side panel. The top panel can alternatively 
support a dual radiator, and there are 
grommeted cooling ports on the rear panel. 

The Ostrog Pinks drive bay configuration 
allows up to four external 5.25-inch drives/ 
reservoirs/control panels, and there's an 
external 3.5-inch bay just below. All of these 
bays provide tool-less locking mechanisms, 
as do the bottom two 3. 5 -inch internal 
bays. Between them, though, is a standard 
three-bay drive cage that you can fill up or 
remove, as you see fit. With this middle 
drive cage in place, the Ostrog Pink will 
accommodate video cards just over 1 1 inches 
in length; remove it and you have more 
than 16 inches of space from front to back, 
or more than enough for even the longest 
high-end cards on the market today. 



Other nice touches include a bottom 
power supply mount with a removable, 
rinsable dust filter and vibration-dampening 
rubber mounts; a mobo tray with an 
enormous cut-out for installing a CPU 
cooler; cut-outs for cable management; and 
several tie-down spots for keeping hidden 
cables bundled and neatly in place. 

Both side panels remove easily with 
textured thumbscrews (the left side panel 
also has a handy fold-down plastic handle in 
the middle of its back), the front panel pops 
off for fan installation and maintenance, and 
the front 5.25-inch drive bays include spring- 
loaded tray covers and tray open button 
extensions so that a beige or black optical 
drive won't interrupt the pink. 

Obviously ENERMAX's Ostrog Pink 
isn't for everyone, but if you or someone you 
know is ready for a truly distinctive look or 
is looking for a solid foundation for a pink 
mod, this case is a great way to get what 
you're after without spending a lot of cash. ■ 



BY Chris Trimble 



Specs: Dimensions: 18.1 x 7.9 x 18.9 inches (HxWxD); Materials: Steel, plastic; Motherboard support: mATX, ATX; Bays: 4 5.25-inch external, 1 
3.5-inch external, 5 3.5-inch internal; Fans (included): 1 120mm rear; Fans (optional): 1 120mm front, 1 120mm bottom, 2 120/1 40mm top, 2 
120/140mm side; Ports: 1 USB 3.0, 3 USB 2.0, audio I/O 
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If there's one thing that Cooler Master really 
excels at, its creating iconic cases. The HAF 
and CM Storm lines certainly stand out, 
with their distinct looks. However, there's 
one Cooler Master family that has a special 
place in our heart: the COSMOS. From the 
moment we saw those aluminum handles 
on the original COSMOS, we knew we had 
something special on our hands. Apparendy, 
Cooler Master thought the same thing, as the 
COSMOS SE becomes the newest addition 
to the fam. 

The COSMOS SE gives you the same 
look of Cooler Master's COSMOS II, but a 
few changes here and there let Cooler Master 
lower the COSMOS SE's sticker price to 
make it available to a much larger segment 



of the enthusiast crowd. For starters, the 
COSMOS SE's side panels are steel, through 
and through, as opposed to the aluminum 
finish of the COSMOS II. Also, the 
COSMOS II's side panels were mounted to 
hinges on the front of the chassis; when you 
depressed the COSMOS II's quick-release 
levers, the side panels flipped open sort of 
like inverted gull-wing doors. Both of these 
features are absent on the COSMOS SE, but 
it's far from the end of the world. Thanks to 
the instantly recognizable aluminum handles, 
the COSMOS SE has the same silhouette 
as its older brothers, and that's what really 
counts. The COSMOS SE also has a very 
nice side panel window that lets you show off 
the insides of your beastly rig. 



Inside, the COSMOS SE is as functional 
as ever, letting builders explore all sorts of 
crazy options. How crazy? Well, for starters, 
you can stuff up to three radiators inside the 
case — one 120mm, one 240/280mm, and 
one 360mm. Raise your hand with us if that's 
absurd (in the best way possible). Naturally, 
Cooler Master's Nepton, Seidon, and Eisberg 
liquid-coolers will be quite comfortable 
inside the COSMOS SE. Similarly absurd 
is the fact that you can install up to 18 2.5- 
inch SSDs within the case, since its eight 
removable drive trays each let you mount 
two. (Cooler Master also sneaks two SSD 
bays behind the fixed drive cages at the top 
and bottom of the chassis.) 

Cable management is superb on both 
sides of the motherboard tray. The four 
precut, rubber-grommeted holes are pretty 
standard these days, but the 1.3 inches of 
space behind the motherboard tray is less 
common. We don't need to tell you how 
helpful that is if your build has a bunch of 
power cables that need to be tucked out of 
sight. There's also a small notch at the top of 
the tray for routing those always pesky 8-pin 
CPU power cables. 

With all of the COSMOS SE's modular 
drive cages untouched, the case has room 
for graphics cards up to 10.9 inches long; 
take the right cages out, and cards up to 
15.5 inches (read: all of them) will fit. 
The case is similarly roomy if you have 
a monolithic CPU heatsink that you're 
itching to install. Anything up to 6.9 
inches tall can come on down (and in). 

If you haven't figured it out by now, 
the COSMOS SE is primed for parts of 
virtually every size, and lots of them, to 
boot. The COSMOS name is alive and well, 
and now friendlier on the wallet, too. ■ 



byVince Cogley 

COSMOS SE 

$169.99 
Cooler Master 
www.coolermaster-usa.com 



Specs: Dimensions: 22.4 x 10.4 x 20.6 inches (HxWxD); Materials: Steel, aluminum, plastic; Motherboard support: ATX, mATX, Mini-ITX; Bays: 3 5.25-inch 
external, 2 2.5-inch internal, 8 3.5-inch/1 6 2.5-inch internal; Fans (included): 2 120mm blue LED front; 1 140mm top, 1 120mm rear; Fans (optional): 1 
140mm front (replaces 120mm fans), 1 140mm top (or 2 120mm top); 2 120mm HDD cage; Ports: 2 USB 3.0, 2 USB 2.0, audio I/O 
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Cooler Master JetFlo 1 20 



Enthusiasts know how important 
good airflow is for high-end 
components; Cooler Master does, too. 
Exhibit A is the JetFlo 120, which is 
designed to lower both temperature and 
system noise inside your rig. The JetFlo 
120 fans are engineered with seven thin 
blades that concentrate airflow, rather 
than spray air in multiple directions like 
traditional fans often do. Cooler Master 
offers the JetFlo 120 fans with blue, 
red, or white LEDs. If you don't want 
the light, the JetFlo 120 Dark skips the 
LEDs altogether. 

The JetFlo 120 is a PWM fan that 
can operate from 800 to 2,000rpm. 
At full speed, the fan will move air at 
up to 95cfm. To help control noise. 
Cooler Master provides you with two 
fan speed adapters, which are four-pin 
extender cables that lock the fan's 
RPMs to a fixed speed — l,200rpm 
(19dBA) or 1,600 (28dBA). Without 



the adapter, the JetFlo 120 can reach 
36dBA at 2,000rpm. For reference. 
Cooler Master indicates that 30dBA is 
the same as the sound of a soft whisper 
or the ambient noise in a library. 
Rubber padding around the steel 
mounting threads absorb vibrations, 
which also contributes to the JetFlo 
fans' low noise ratings. 

The JetFlo's fourth-gen POM 
(polyoxymethylene) bearing helps, 
too. POM is a compound that's rigid 
and abrasion-resistant, which results 
in a fan bearing that has lower friction 
levels (in other words, lower noise) 
than traditional bearings. The POM 
bearing is also self-lubricating and 
dustproof to help extend the fan's 
durability. Cooler Master estimates a 
160,000-hour life expectancy for every 
JetFlo fan. 

We installed the fan onto our case's 
rear panel, where we tested it with the 



standard cable, the l,600rpm adapter 
cable, and the 1,200 adapter cable. 
With both adapter cables, we couldn't 
hear the fan above the sound of the 
other components inside our case. 

Besides the high-end performance, 
we like that Cooler Master offers 
the JetFlo fans in a variety of LED 
colors (or, as in the case of our test 
unit, no LEDs) to let you match 
the illumination to your system's 
color scheme. The ability to easily 
lower system noise with the adapter 
cables also makes the JetFlo fans 
a good option for quiet-computing 
enthusiasts. ■ 

BY Nathan Lake 

JetFlo 120 

$19.99 
Cooler Master 
www.coolermaster-usa.com 



Specs: Dimensions: 120 x 120 x 25mm; Speed: 800 to 2,000rpm; Air Pressure: 2.72mm H2O; Current: 0.4A; Power: 4.8 
Noise: 1 9dBA (with 1 ,200rpm adapter), 28dBA (with 1 ,600rpm adapter), or 36dBA (without adapter) 



; Voltage: 12V; Airflow: 95cfm; 
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CoolTouch-R 

$49.99 
Aerocool 

www.aerocool.us 



Aerocool CoolTouch-R 



A few years ago, we reviewed Aerocool's 
Touch 2000 LCD fan control panel 
and loved it. It's still one of our favorites, 
actually, although Aerocool has launched 
a number of very cool models since that 
time. These days, a great-looking fan 
control panel is one of the best ways to 
use a couple 5.25-inch bays. But what 
if you don't have two to spare? Aerocool 
still has you covered, thanks to the 
CoolTouch-R, and will help you make 
very efficient use of the bay you have. 

The CoolTouch-R is a single-bay unit 
that combines an LCD touch panel fan 
controller with a USB 3.0 port and two 
card reader slots; the first accommodates 
SD/SDHC/SDXC/MMC/RS MMC/ 
miniSD cards, and the second takes 
microSD and T-Flash cards. 

The LCD readout provides the 
standard fan selection and control 
information, with a cool animation of 



a spinning fan that shows the selected 
fan(s) are running, along with an H 
(high), M (medium), or L (low) speed 
indicator, plus a system temp readout 
(you can view this in Celsius or 
Fahrenheit) and a button for selecting 
the display color. The CoolTouch-R 
gives you seven color choices via LED 
backlight, including red, green, yellow, 
blue, purple, light blue, or white, so in 
many cases you'll be able to make your 
display closely approximate your lighting 
scheme and/or paint. (You can also elect 
to turn the LED off anytime you want.) 

The unit is easy to install. Just 
screw the mounting screws in through 
your selected bay's rail slots, plug the 
USB 3.0 internal plug into a matching 
header on your motherboard, plug the 
USB connection from the card slots 
into an internal USB 2.0 header, attach 
the temperature sensor to the desired 



component with the included tape, and 
attach the power connectors to your 
PSU and up to four sets of fans. Each 
set includes one three- or four-pin fan 
and one Molex-connected fan. The 
CoolTouch-R has four channels, and each 
channel can handle up to 20 watts. 

Once installed, the CoolTouch-R 
provides valuable cooling info and 
control, a handy place to plug in external 
USB devices and just about any memory 
card format you're likely to have on hand, 
and a nice upgrade to your system's look, 
all for less than $50. If you like the look 
and just want fan controls without the 
USB 3.0 port and memory card slots, 
Aerocool's CoolTouch-E sells for $10 less. 
CoolTouch-E doesn't provide the system 
temp readout but gives you all the same 
color display options. ■ 



BY Chris Trumble 



Specs: Connectors: 4 3-/4-pin connectors, 4 4-pin Molex connectors; Max wattage per channel: 20W; Cable length: 26.5 inches (main power and fan 
power cables); Temperature sensors: 1 ; Compatibility: 1 5.25-inch bay; External ports: 1 USB 3.0, 2 SD/MMC/TF slots 
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Clever Cir 

Velocity Micro Raptor Z95 




The word "raptor" comes from the 
Latin word "rapere," which means 
to seize or take by force. The Raptor 
Z95 from Velocity Micro earns its title 
by delivering plenty of processing and 
graphics force that you can unleash 
on your video games and other power 
user tasks. 

"The Raptor class is designed to be the 
best of the best," says Josh Covington, 
marketing manager at Velocity Micro. 
"We pour everything we know about 
high-performance computing into these 
systems to create the most powerful, 
envy-inducing PC that we can — while 
not sacrificing longevity and reliability. 
They're designed to be sleek and 
efficient looking, with an aesthetic that 
will appeal to gamers and enthusiasts, 
but also could fit with the decor of a 
high-end office." 

Truly Custom Design 

Velocity Micro spends a week of time to 
tune and benchmark the rig before sending 
it on its way to you, so you'll know that 
your high-end components are running at 
optimal performance. 

"Each system is unique and built to 
order, so the process begins with the parts 
being gathered and kitted by our inventory 
team," Covington says. "The parts then go 
to a single engineer (there are no assembly 
lines here) who spends a day putting the 
parts together and going through the wiring 
process. (Take a look at our Wiring & Cable 
Management sidebar for more on this.) 

"From there, it's OS, driver, and software 
installation, followed by extensive testing, 
rebooting, and more testing. After the 
OS installation, the system moves to a 
senior engineer, who performs whatever 
overclocking and performance tweaking is 
appropriate. Once that engineer is satisfied 
with the performance and stability, it goes 



into a burn-in process, which involves 
running all cores at max load for 24 hours 
to insure stability. Finally, the system moves 
through a 200-point QA checklist, where 
the build is verified top to bottom, tested, 
retested, and benchmarked. It's not until the 
system passes through this process that it 
ships to the customer." 

Starring Ivy Bridge-E 

The standard Raptor Z95 configuration 
features a 4th Generation Intel Core 
processor, and this build came with an Intel 
Core i7-4930K that's been overclocked to 
4.5GHz (from its base clock of 3.4GHz). 
The Core i7-4930K offers 12MB of Intel 



Smart Cache and provides six cores with 
Hyper-Threading for plenty of multitasking 
prowess. Ivy Bridge-E processors feature 
a memory controller that can handle 
speeds up to DDR3-1866 and there's also 
support for Intel XMP 1.3 profiles. The 
unlocked multiplier on the Intel Core i7- 
4930K can even reach up to 63X (with 
appropriate cooling). 

"Intel has done a great job with their 
latest-generation processors to reduce 
thermals for more efficient overclocking, 
but we also utilized the expertise of our 
experienced engineers to tweak voltages 
and settings to just the right places for 
maximum performance with minimal heat 
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The front end of the top panel provides you with convenient access to USB ports, and your optical 
drives are hidden behind the sleek front-panel door. 



creation," says Covington. "To manage 
the heat, we added a self-contained liquid- 
cooUng solution to efficiently pull heat 
away from the CPU without the messy 
maintenance of a traditional liquid-cooling 
unit. Our QX-W case has vents across the 
length of the front for maximum airflow 
to pulling air in, across vital components, 
and out the back. Our trademarked cable 
management keeps the interior clean so 
that air can freely move through the system 
without obstruction." 

The Intel Core 17-493 OK is running on 
an ASUS P9X79 LE motherboard that 
provides support for up to 64GB of system 
memory via its eight DIMM slots. (Velocity 
Micro installed four 4GB sticks of Crucial 
Ballistix memory that operates at DDR3- 
1600MHz in our test unit, for a total of 
16GB.) "The keys for us in any high-end 
build are power, price/performance, features, 
and upgradeability. The P9X79 LE has a 
great feature set, is highly overclockable and 
very upgradeable, and we've found it to be 
extremely reliable," Covington says. 

One of the P9X79 EE's best overclocking 
features is its Dual Intelligent Processors 3 
technology that includes two onboard chips: 
a TPU (TurboV Processing Unit) and an 
EPU (Energy Processing Unit). The built-in 
technology allows for more precise DRAM 
tuning and CPU voltage control. For 



example, you can calibrate things like VRM 
switching frequencies and VCCSA load lines. 

Speedy Storage 

Investing in your dream PC means more 
than just an overclocked CPU and powerful 



CPUs. Velocity Micro can configure your rig 
with SSDs in the RAID 0 configuration for 
quick response in all computing tasks. This 
Raptor Z95 came with two 250GB Samsung 
840 EVO SSDs, which feature Samsung's 
TurboWrite technology that can boost their 
write speeds up to 520MBps. There's also a 
RAPID mode where the free PC memory 
can be utilized as a cache for more efficient 
command processing. Samsung indicates 
that the RAPID mode can improve QDl 
(light workloads; typically slower speed) 
random write performance to levels near 
QD32 (high-transaction workloads; typically 
faster speed). 

Pairing these drives in RAID 0 resulted 
in some impressive benchmarks in 
CrystalDiskMark, as we saw a Sequential 
Read of 992.7MBps and a Sequential Write 
of 5l4.7MBps. 512KB Random Reads and 
Random Write levels were also both above 
500MBps. "Whether it's a heavy workload, 
like video file editing, or a simple task like a 
virus scan, 840 EVO runs every job smoothly 
and quickly," Covington says. 

Velocity Micro also included a 2TB 
Seagate Barracuda that provides average 



^VELOCITY 

micro 



Wiring & Cable Management 

We've reviewed a good number of Velocity IVIicro systems here at CPU, and one of the hallmarks of 
the rigs we've seen is exceptional cable management. 

"Each Z95 spends several hours just being wired to give it that clean look," Covington says. "Each 
wire is specially routed, twisted, zip-tied, or clipped to the case to keep it out of the way. Hard 
drive cables are routed along the back of the hard drive cage to keep them from view. Premium 
flat cables are used where appropriate, stacked atop each other to save space. Excess wiring is 
either removed, or tucked neatly alongside the power supply for future upgrades." 

As such, you can bet that your system's internals will be showroom clean when it arrives. 
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SDMark Pro Fire Strike Extreme 


6359 


Graphics Score 


6915 


Physics Score 


16770 


Combined Test 


11.68 


PCMark 8 




Creative Score 


6344 


SiSoftware Sandra 2013 SP6 Lite 




DhrystoneAVX2 (GIPS) 


205.31 


Whetstone iSSE3 (GFLOPS) 


161.89 


x32 IVIulti-IVIedia Integer AVX2 (IVIpixels/s) 


423 


x16 Multi-Media Float FMA3 (Mpixels/s) 


570.49 


x8 Multi-Media Double FMA3 (Mpixels/s) 


318.5 


x8 Multi-Media Float/Double FMA3 (Mpixels/s) 


426.26 


Integer Memory Bandwidth B/F AVX/128 (GBps) 


41.42 


Floating Memory Bandwidth B/F AVX/128 (GBps) 


41.43 


Transcode WMV (MBps) 


5.56 


Transcode H264 (MBps) 


5.7 


POV-Ray 3.7 Beta (pixels per second) 


2419.53 


Cinebench 11.5 (points) 


13.42 


CrystalDiskMark 3.0.1 (MBps) 




Sequential Read 


992.7 


Sequential Write 


514.7 


512KB Random Read 


661.1 


512KB Random Write 


521.8 


4KB Random Read QD1 


31.05 


4KB Random Write QD1 


91.88 


4KB Random Read QD32 


476.2 


4KB Random Write QD32 


475.6 


Unigine Heaven 4.0 (2,560 x 1 ,600) 




FPS 


39.4 


Score 


992 


Games (frames per second at 2,560 x 1 ,600) 




Metro: Last Light (4XAA, 16XAF; SSAO off) 


64 


Aliens vs. Predator (8XAA, 16XAF) 


71.2 



read/write speeds of around 150MBps 
for mass storage. The HDD features 
Seagate's AcuTrac servo technology for 
dependable performance in high-touch 
operating environments. 

"We wanted to create a system that 
maximized the already impressive 
performance of SSDs, while also taking 
advantage of the more affordable storage 
capacity of a traditional spinning drive for 
the best possible price/performance ratio," 
Covington says. "By configuring two 
250GB Samsung EVO SSDs in RAID, 
we're able to offer an ultra-performance, 
high-capacity boot drive without the 
exorbitant expense of a very large solid-state 
drive. The 2TB storage drive is intended 
mainly for the storage of our digital lives — 
pictures, HD video, documents, etc. For the 
customer that needs even more storage, the 
Z95 can handle an additional five internal 
drives, or external drives via included eSATA 
or USB 3.0 ports." 

Max Out Those Video Settings 

The Raptor Z95 sent to us featured 
two EVGA GeForce GTX 770 graphics 
card running in SLI. Covington says 
Velocity likes this configuration because 
two GTX 770s generally will out-perform 
any single card that's currently on the 
market, without the over-the-top expense 
of two extreme cards. If you're looking for 
something a little more exotic, however, 
the ASUS P9X79 LE gives you the 
capability to upgrade to three CPUs. The 
EVGA GeForce GTX 770s in our system 
have 2GB of GDDR5 memory each, and 
each graphics card provides 1,526 CUDA 
cores that run at a l,046MHz base clock 
and a l,085MHz boost clock. Video 
outputs are provided for DVI-I, DVI-D, 
HDMI, and DisplayPort. Alternative 
GPUs in the custom configurator include 
a GeForce GTX Titan or an SLI setup of 
GTX 780s, GTX 780 Tis, or GTX 760s. 
Multiple Radeon R9 290X or R9 280X 
cards in CrossFire are also available. 

Benclimarl( Results 

As you might guess from a system this 
stacked, our benchmark numbers were 
crazy good. In 3DMark Professional, we 



saw an overall score of 
6359, which was buoyed 
by a Graphics Score of 
6915. SiSoftware Sandra 
2013 showed off the 
Intel Core i7-4930K's 
impressive overclock with 
570.49Mpixels per second 
in the xl6 Multi-Media 
Float FMA3 test. That 
number is over 1 OOMpixels 
per second faster than the 
stock-clock Intel Core 
i7-4960X we tested in 
November. The 16GB of 
Crucial memory posted 
an impressive memory 
bandwidth of 4l.42GBps, 
which also shows off the 
quad-channel memory 
support on the ASUS 
P9X79 LE. 

Our video game bench- 
marks are run at 2,560 
X 1,600 and at the highest 
quality settings. The EVGA 
GeForce GTX 770s had 
no problem delivering 
blistering frame rates with 
64fps in Metro: Last Light 
and 71.2fps in Aliens vs. 
Predator. These cards also 
delivered 39.4fps in the 
demanding Unigine Heaven 
4.0 benchmark. And don't 
forget about the super-speedy 
CrystalDiskMark numbers 
we talked about earlier. 
There's really no weaknesses 
in these benchmark 
numbers, which reflects 
how well Velocity Micro 
has designed and tuned the 
Raptor Z95. And of course, 
you can customize the 
build to suit your personal 
budget and preferences. Oh, 
and it's all backed with a 
Lifetime Upgrade Plan that 
lets you return the system 
to the factory for main- 
tenance, discount upgrades, 
and tuning. ■ 
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Standa 

S/PDIF 





This month's standard is one that's 
been around since the dawn of digital 
audio. S/PDIF (Sony/Philips Digital 
InterFace) is a serial interface that was 
created to transmit digital audio from 
a source device, such as a CD player, to 
a receiver or other devices. Initially, the 
standard was common among commercial 
hi-fi components for connecting CD 
players to external DACs (digital-to- 
analog converters). 

It was back in 1980 that Sony and 
Philips jointly introduced the compact 
disc to the world, and buried deep within 
the "red book" standard for the medium 
was the all-digital S/PDIF protocol. 
In 1983, the first CD player went up 
for sale in the United States. That same 
year, Toshiba introduced an optical 
transmission protocol for sending digital 
audio over fiber optic cable, or TOSLINK 
(EIAJ [Electronic Industries Association 
of Japan] optical), as beams of light. 

Why Digital? 

Prior to the standard's introduction, 
the world of audio media was 
predominantly analog, with air pressure 
variations (or sound) being captured 
by a transducer, such as a microphone, 
and then converted to electrical analog 
signals in which either voltage or 
current changes in proportion to the 
air pressure. The resulting electrical 
signals were then recorded as magnetic 
information in the tape of a cassette or 
the grooves in that of a vinyl recording. 
In both instances, however, friction 
from the tape heads or the vinyl record 
player's stylus will eventually degrade 
the quality of the reproduction. 




TOSLINK refers to the cable and interface for S/PDIF's optical-based transmission protocol. 




Coaxial cables can also carry S/PDIF information, though it's subject to electromagnetic interference. 



Conversely, digital recordings are 
composed of Is and Os that represent 
the source sound as captured by the 
transducer. Whenever the media is copied 



or played back, the reproduction always 
stays the same. CDs don't require physical 
contact to read the data stored as pits 
and bumps on disc's surface. When CDs 
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were introduced, early players actually 
read the digital signal optically from 
the disc and converted it into an analog 
signal before passing it along to other 
(mostly analog) components. Although 
friction from playback was no longer a 
factor, converting digital signals to analog 
degrades the quality of the signal, which 
effectively negates the purpose of an audio 
media designed to remain pristine no 
matter how many times it is played. 

S/PDIF Specifics 

The push to keep sound digital as 
long as possible, up until it is converted 
back into sound pressure emitting from 
speakers, was helped along by Sony 
and Philips. S/PDIF (also SPDIF) as a 
protocol refers to an audio-only standard 
that is capable of handling two channels 
(stereo) of uncompressed digital audio 
between two components, or compressed 
multi-channel audio, such as 5.1 
surround sound. 

There are actually two standards 
designed to accomplish the same task; 
AES3 is used in professional applications, 
and S/PDIF is the version designed 
for consumer-centric equipment. The 
big difference between the two is the 
interface. AES3 uses a 3-pin XLR physical 
connector, the same connector used in 
professional lighting, microphones, and 
other audio equipment. AES3 signals 
also carry ASCII strings for source 
and destination identification in place 
of the consumer version's Serial Copy 
Management System, or copy protection. 

S/PDIF cables and interfaces actually 
come in two forms. The less common 
one is an RCA coaxial interface paired 
with copper wiring. Like all copper 
cables, these suffer from electromagnetic 



interference and resistance in the wires 
degrading the signal over a distance. The 
S/PDIF cable and interface we're more 
familiar with is the optical cable format, 
represented by Toshiba's TOSLINK 
(Toshiba Link). Both formats output 
0.5V to 0.6V peak to peak, and have a 
maximum theoretical cable length of 10 
meters. The AES3 protocol is functionally 
identical except that it doesn't support the 
copy protection and the channel status 
bit's meaning is different between the two 
versions of the protocol. 

Transmitting data via light pulses over 
glass or plastic fibers is possible thanks 
to a phenomenon called total internal 
reflection, which means that light can 
travel through the strands, bouncing 
around without escaping, until it meets 
the photodiode at the receiver. The source 



device, such as the CD player, sends the 
digital data to a transmission module, 
which converts it into light pulses 
using a red LED and a drive circuit. 
Optical cables tend to be constructed of 
inexpensive plastic fibers. 

S/PDIF doesn't have a predefined 
data rate as a part of its specification; 
it is commonly used to transmit at 
sample rates of 48kHz, 44.1kHz, and 
32kHz, used in digital audio tapes, 
CDs, and DSRs (digital satellite 
receivers), respectively. At a 48kHz 
sampling rate, digital audio tape 
sources transmit at 3.072Mbps; at a 
44.1kHz sampling rate, CDs and other 
sources transmit at 2.8224Mbps; and 
at a 32kHz sampling rate, satellite 
receiver-based sources transmit at 
2.048Mbps. That's not a whole lot of 



Transmitting data via light puises over giass 
or plastic fibers is possible thanks to a 
phenomenon called total internal refleofion 
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The topmost port is for a TOSLINK cable, and the lower one supports a coaxial S/PDIF cable. 



bandwidth in today's terms. Compare 
this to the 36.86Mbps of audio-only 
bandwidth that HDMI supports. 

Modulation occurs as a biphase mark 
code (also called Differential Manchester 
encoding), which is a digital baseband 
transmission method that carries both 
data and clock signals to form a self- 
synchronizing data stream. 

S/PDIF most typically transmits 
20-bit audio data streams one way, 
from a transmitter to a receiver. It can 
support up to 24-bit streams, but not 
all S/PDIF equipment is capable of 
interpreting the four additional bits. 
Any data streams below 20-bit sample 
rates have the remaining bits set to 
Os. 384 bits (48 bytes) make up one 
audio block, and S/PDIF is capable 
of splitting that into 192-bit blocks 
per channel, which in turn consist of 
12 words of 16 bits each. One of the 
transmitted bits, called the channel 
status bit, occurs in the transmission 



once per each subframe. The control 
code is the first 6 bits of the first word, 
and it relates to the transmitting and 
receiving device whether the data 
stream is consumer or professional, 
copy restricted or permitted (via 
SCMS), compressed or uncompressed, 
two or four channels, and more. 
Subsequent bits indicate the type of 
source equipment and the status of 
the copy-restriction as defined by the 
media. Some consumer-level recording 
hardware ignores the status of the Copy 
Protection Bit, rendering it a fairly 
inefficient means of content restriction. 

Problems With TOSLINK 

It's true that digital signals aren't 
subject to distortion and magnetic 
interference like analog signals are, but 
S/PDIF data streams running over optical 
cables are subject to error correction, 
which can alter the audio quality if the 
errors become numerous enough. 



Because the S/PDIF audio receiver 
doesn't have any impact on the data 
rate, the receiver's conversions need to 
be synchronized with the source clock. 
If this clock introduces any amount of 
jitter (digital distortion in which the 
recording and playback devices lose 
sync), then the signal will degrade. 
To combat jitter, the receiver has to 
perform clock recovery, which isn't 
terribly effective. 

A fact of life for digital transmissions 
is dropped or lost bits. Another medium 
that deals with the transmission of Is 
and Os, Ethernet, has the capability to 
request that dropped packets be resent. In 
S/PDIF, there's no resending data. Data 
errors that arrive at the digital-to-analog 
converter would essentially pepper the 
audio with loud popping sounds or gaps 
of complete silence. To prevent this from 
happening, data interpolation attempts 
to replace the missing or damaged data 
based on the correct bits it received 
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that are close in proximity. Although 
interpolation isn't a solution to the 
problem, it does make errors less obvious 
to the human ear. 

Cable quality also becomes a factor. 
TOSLINK cables rely on LEDs (not 
lasers) to transmit the data, but cheap 
plastic fibers and crimped or pinched 
sections can impede the transmission 
of the light pulses. TOSLINK 
cables also have a high light-signal 
attenuation, which makes them 
only suitable in fairly short lengths. 
Although the protocol defines limits 
of 10 meters, effective lengths peak at 
closer to 5 meters. 

If you're scratching your head as 
to why this optical standard seems so 
dramatically inferior to the fiber optics 
used to handle Gigabit and faster 
Internet signals, the answer is all in 
the quality of the components. In the 
latter case, high-quality glass fiber is 
used, and instead of a conventional red 
LED, fiber optics use a red laser light 
at a 680nm wavelength. 

TOSLINK's Turnaround 

When it was first introduced, S/PDIF 
over optical cables was widely panned. 
In short, its audio quality just couldn't 
compete with its analog contemporaries 
or with the same data streaming over 
coaxial copper. Thankfully, the audio 



quality issues of the optical interface 
were eventually ironed out. Today, 
S/PDIF sources over optical cables 
can sound indistinguishable to the 
same compressed (multi-channel) 
or uncompressed (stereo) audio 
transmitted over HDMI. Several 
factors helped S/PDIF come into 
its own, one of which was improved 
buffering techniques. Jitter has largely 
been solved due to local re-clocking 
instead of clock recovery. Other factors 
that have contributed to the optical 
interface's improvements include a 
higher purity optical conductor, optical 
lenses with higher clarity, and more 
flexible cabling that doesn't suffer from 
signal loss. 

Supported Audio Formats 

As we mentioned above, S/PDIF 
doesn't have loads of bandwidth to 
dedicate to the transmission of audio 
signals like HDMI does. As such, it can 
still handle quite a few audio formats, 
including DTS, AC-3, ATRAC, AAC, 
and MPEG-2. When the receiver gets a 
multi-channel audio stream via S/PDIF, 
it checks data bits from the data stream 
and the headers of the S/PDIF signal to 
determine the channel status. If your 
source is a multi-channel audio track, 
and it's lossless, then S/PDIF won't be 
able to carry it. 




3-pin XLR ports are used on the professional 
side of S/PDIF (AES3). 



The Future Is Dim 

Fiber optic standards aren't exactly 
on their way out as a data transmission 
medium, however, most agree that 
S/PDIF's days are numbered in the face 
of such stiff competition from HDMI. 
The latter standard is already widely 
supported, consumers appreciate the 
quality audio formats it outputs, content 
creators prefer the copy protection 
options, and device manufacturers like 
having audio and video in one interface. 
But who knows, with the costs of 
lasers dropping, and EMI not going 
anywhere, maybe one day an optical 
standard will again light up our living 
rooms and offices. ■ 
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This external digital-to-analog converter hosts a variety of S/PDIF inputs and outputs. 
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ver the years as we have participated in a great many good local electronics recycler. So, I grabbed the computer 
mod contests, we've talked to countless modders and and headed home," he says. "When I got home, I checked 
fans of mods, and we've had many, many discussions on the current state of the system; the internals has been 
about what case modding really is. Is it OK to call a stock gutted in a hurry and the hard drive removed from a first- 
case with elaborate cooling and lighting inside a mod, or generation Pentium 4 system. In the light, the case looked 
does a mod have to include a physically modded case (or really nice, though." 

at least a non-stock paint job)? What about scratch builds. At a glance, the "before" pictures that Jeff sent us don't 

many of which don't even begin with an actual PC case? show a case that many would characterize as "really nice," 

We think that there's room enough in this amazing hobby but Jeff saw potential where others clearly saw only junk, 

for all of the above, and possibly other classes of mods that "Granted, it had that nasty beige look that is common 

we haven't even seen or considered yet. At the end of the day, with older low-end, store-bought systems and looked like 

modding is an art form, and just as in other art forms, every it had a bad case of the 20-year-old yellow stains," he says, 

person's reaction to a particular mod can be different — and "The lines and the shape of the case were just great, though, 

valid. That's OK. and I loved it." 

One thing we are fairly sure of, however, is that this 
month's Mad Reader Mod takes the concept of modding 

back to its very roots, back to the idea that with some good After the case sat in his house for a while, Corley decided 

ideas and a lot of hard work, you can take something that that rather than taking it to his local electronics recycler as 

was once considered pedestrian, even worthless, and make he'd originally planned, he would finish gutting the system's 

that thing special. original components and make the case his next project. 

"I'm a software developer and a gamer," Corley says. "I 
modify just about everything I own in some way or another." 

Jeff Corley found the old PC on the curb next to a Corley talked it over with his wife Amber, and they came 

neighbor's trash one night while he was out walking his dog. up with a theme for their mod. 

"I had no idea what state it was in, but I really hate when "I was going to be resurrecting this PC from the grave, 

people throw things away that can be recycled, and I know a After a couple days of brainstorming, we decided to do a 
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Phoenix theme. She got started on some sketches, and I 
started measuring every surface of this tiny midtower." 

Jeff and Amber put about 120 hours into Phoenix, and he 
says that for the most part, the project went to plan. 

"My wife had to get a tetanus shot from repeatedly stabbing 
herself [through leather gloves] with the diamond files," he 
laughs. "We also found out the hard way that the case was 
made of steel ... we broke a couple of carbide cutters." 



Along the way, the Corleys incorporated Amber's designs 
into the side and top panels of the case, did a ton of work to 
get all of the fans they wanted where they wanted them, and 
switched from a standard paint job to power coating. The 
end result is stunning, even if you haven't seen what Jeff and 
Amber had to work with. Put the "before" and "after" pics 
side by side, and the results are fairly amazing. 

The interior of Phoenix is even more impressive when 
you consider that the case doesn't have any of the modern 
amenities for cable management. Corley used a soldering 
iron and wire strippers to get the best fit he could; the rest 
was pure ingenuity. 

Phoenix went from a P4 rig of indeterminate origin to a 
custom beauty that runs an AMD Phenom X4 840 on an 



ASUS CROSSHAIR IV FORMULA motherboard, with 
8GB of Patriot Viper II Series Sector 5 memory, dual XFX 
Radeon HD 6870s, a 120GB Intel SSD and two 7,200rpm 
80GB Seagate hard drives in RAID 0, and a Thermaltake 
TR2 750W power supply. Cooling is handled by a Cooler 
Master Hyper N520 CPU cooler, six Xigmatek fans, and a 
Scythe KAZE Q fan controller. 

Corley, who has had a previous mod appear in CPU as 
part of our LAN party/mod contest coverage, says he has 
begun a build for Amber, but isn't sure whether it will turn 
into a mod yet. Based on her considerable contributions to 
Phoenix, we'd guess Amber has a few ideas about that. 



Give Us Your Mod 



Have a computer mod that will bring tears to our eyes? Email photos 
and a description to madreadermod@cpumaq.com . If we include your 
system in our "Mad Reader Mod" section, we'll send you a cash prize 
and a one-year subscription to CPU. (U.S. residents only, please.) 
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Intel LANFest NETWAR 25.0 



NETWAR recently moved from its years-old spot in an Omaha sports complex to the University of Nebraska Omaha's Scott 
Conference Center. The new venue provides room for a 304-seat BYOC, and the November event was completely sold out, 
marking the first time that this growing event crossed the 300 mark. Doors opened at 6 p.m. on Friday, Nov. 1 , and the LAN ran 
through the end of the prize raffle on Saturday night (planned end time was 9:30 p.m.). 

NETWAR's 27 or so hours packed in tournaments for Counter-Strike: Global Offensive, League of Legends, Team Fortress 2, 
and Battlefield 4, and also included "suggested game play" times for Minecraft, Left 4 Dead 2, and StarCraft II. Like the formal 
tournaments, NETWAR's suggested game play periods are optional and designed to get as many people playing the featured 
title as possible so there are plenty of opportunities for competition with fellow LAN attendees. 
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We saw a number of cool mods at the event, including a previous winner (quick note: You can't win more than one 
LANFest Case Mod Competition per year with the same mod) and several new entries. When the dust settled, The Bocks 
took top honors with its unique industrial design and interesting external texture/finish. Our runner-up was The Glass 
Cannon, a cool acrylic all-in-one scratch build that has been to NETWAR before and always looks great. Other cool mods 
at the event included Midnight Blue (an immaculately clean rig with a blue cooling loop, blue cable sleeving, blue fan 
rims, and more), John Deere (a JD-green rig with signatures of the modder's high school classmates beneath the clear 
coat), and Battlestation V4 (a Corsair Carbide Series Air 540 with killer custom cooling and sharp white interior accents). 
Thanks to Kristina Brambila for helping with photography. 



• 9 ' ' 



One drawback to this 
design; it's pretty tough 
to do much in the way 
of cable management. 
On the plus side, though, 
the lack of a side panel 
window ameliorates 
this somewhat. 




icks may look a little rough around the edges to the untrai 
It it's an excellent example of thinking outside ... of doin 
ling unique and creating something that reall 



Our runner-up at NETWAR 25.0, The Glass Cannon 
is a sleek, stylish all-in-one scratch build that gets 
a little better each time we see it. And whaddya 
know? It plays League of Legends. 



In addition to bragging rights, coverage in CPU mag, and a lovely 
prize from Intel, our winner took home this handsome trophy courtesy 
of FrozenO PC Mods. 
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Measure & Optimize Your Networl<'s Performance 




Your network can do better. We can help. 



Processor overclocked? Check. GPU core 
and memory speeds redlined? Check. 
XMP engaged? Check. Fans configured to 
ramp up as temperatures increase? Check. 

If you're like us, your machine 
has been tweaked and teased to run 
significantly faster than stock in all 
the applications that are important to 
you. But one performance parameter 
you may have let slip, a bottleneck 
potentially left corked, is the speed and 
efficiency of your LAN. In this article. 



we'll show you ways to gauge your 
network's speed and provide setup and 
configuration tips and strategies that 
will improve your overall node-to-node 
performance. 

Network By Numbers 

Technically, a LAN (local area 
network) is defined as at least one PC 
connected to another PC nearby, via 
either wired or wireless means. By 
that definition, a single PC connected 



to a cable modem may have network 
access, but that setup doesn't constitute 
a LAN until another device joins 
the connection (rather, it is a WAN, 
or wide area network). With the 
proliferation of smartphones, tablets, 
notebooks, and secondary computers 
in an enthusiast's household, it's not 
uncommon to have a LAN that was 
assembled piecemeal, using one or 
more routers, a jumble of random 
Ethernet cables, USB Wi-Fi dongles. 
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If you have either of these, then Wi-Fi is a vital component of your LAN. 



powerline adapters, and more, all 
vying for bandwidth — occasionally 
simultaneously — in your home. If this 
sounds familiar, then chances are good 
that you're not making the most of your 
Internet access and your local data rates 
are probably suffering, as well. 

Before we dive into the specifics, 
the most important thing to remember 
about networking is 
consistency. To get the best 
speed possible, make sure 
every adapter, cable, router, 
switch, and dongle operates at 
the fastest available standard. 
A 10 gigabit-capable network 
that has a 10/100 Ethernet 
device at any point will slam 
the brakes on your overall 
data rates. 



40Gbps (also known as 40GBASE-T) 
and lOOGbps Ethernet (also known as 
lOOOBASE-T) over copper cables. Since 
their debut in 2010, these variants of the 
802.3 protocol have undergone multiple 
revisions and tweaks, however products 
have yet to materialize in the consumer 
market and have had limited penetration 
in the enterprise market due to the 



necessity of short cable requirements and 
steep upgrade costs. 

In the enterprise market, there are 
many products available that enable 
lOGbps Ethernet connections between 
servers and database machines. Many 
newer PCs and notebooks currently 
for sale come with IGbps Ethernet 
(10/100/1000) adapters. The Ethernet 
adapter speed your current network is 
most likely to default to is 100Mbps 
(10/100) due to the sheer volume 
of consumer electronics devices that 
utilize 10/100 Ethernet chipsets. 
With the exception of fiber-optic 
connections, your Internet service 
provider is not likely to deliver 
Internet access that exceeds 100Mbps 
download speeds. The real bottleneck 
comes when you have one or more 
10Mbps adapters in your LAN. 

The Adapters 

Simultaneously the hardest com- 
ponent to upgrade and the one that 
can have the most impact on your 
networking speeds is the wired 
Ethernet or wireless Wi-Fi adapter. 
Every device that connects to your 
network needs an adapter. 

In the case of today's wired PCs, 
notebooks, and devices, each one 
will have an RJ45 physical interface 




f toil 



CERTIFIED 



® 



Modern Networking 
Speeds 

As we went to press, the 
IEEE 802.3 working group 
was busy defining wired 

Ethernet's physical layer vVi-Fi Certified devices are all based on finalized specifications, which means they'll all work with other Wi-Fi 
and data link layer media Certified devices. 

access control (MAC) for 
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designed to accommodate 8P8C (8 
position 8 contact) modular plugs that 
terminate standard Ethernet cables; they 
look like large phone plugs. The speed 
of the adapter is defined by the Ethernet 
controller, which in most cases is part of 
the device's chipset. For most notebooks 
and other single-function devices, 
there's very little you can do about an 
Ethernet adapter that's well past its 
prime, such as a 10Mbps device. The 
only way to bring these up to speed is 
to disable this adapter from the device's 
operating system and install an external 
adapter. In rare cases, where the device 
supports a modular internal interface, 
you can swap out the adapter for a 
faster one that uses the same interface, 
such as mini PCIe. 

There are a couple different types 
of external Ethernet adapters that 
will work with your notebooks. 
For instance, you can install a 10/ 
100 Ethernet adapter into an old 
notebook's PC Card slot to stand in 
for the native 10Mbps Ethernet 
adapter. But because PC Card-based 
Ethernet adapters are limited by the 




You can tell if you're using a CATS, CAT5e, or CAT6 cable by looking for the printed spec along the 
length of the cable. 



bandwidth of the underlying transport 
technology, they usually can't upgrade a 
device beyond the next fastest Ethernet 




If you have more wired devices than your router can handle, add a switch or a second router configured 
as an access point. 



protocol. If you were hoping to equip 
your decade-old Windows XP lappy 
with Gigabit Ethernet, you're probably 
outta luck. 

PCs tend to have many more options 
for upgrading the Ethernet adapter. 
Internal Ethernet adapters are available 
with PCI and PCIe interfaces. Both 
types are widely available in low- 
profile expansion cards that slot into 
your motherboard and feature one or 
two Ethernet ports on the backplane. 
PCIe-based Ethernet adapters most 
commonly use a PCIe xl slot, so 
make sure your motherboard has an 
appropriate slot available before you 
make your purchase. 

Another option for these devices is 
to disable the wired adapter altogether 
and go wireless. Using a USB Wi-Fi 
adapter is a quick, simple way to 
get more bandwidth out of an aging 
device. Generally, Wi-Fi dongles 
utilize a USB interface, which is 
also bandwidth-limited depending 
on the USB standard(s) your device 
supports. A USB 1.1 port will max 
out at 12Mbps, which won't be any 
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better than a native 10Mbps Ethernet 
adapter. USB 2.0 adapters have up 
to 480Mbps of potential bandwidth, 
which is generally enough to handle 
802.1 Igor 802.1 In Wi-Fi. 

When it comes to wireless, the 
fastest standard currently available is 
802.1 lac, however, due to the still- 
under-development status of the 
protocol, hardware on the shelf today 
may not operate with all the features 
of the finalized 802.1 lac. When the 
standard is finished sometime later this 
year, look for Wi-Fi Certified versions 
to ensure they're feature complete. 
Until then, 802.1 In is a viable option. 
To enjoy the highest-speed Wi-Fi 
bandwidth, all devices must operate at 
speeds consistent with at least 802.1 In 
networking gear. Stock up on 802.1 In 
Wi-Fi dongles for any notebooks that 
support an older protocol. 

Once you've upgraded your wired or 
wireless networking adapter, you need to 
disable the old adapter (you can do this 
from Windows' Device Manager) and 
then enable the new adapter in its place. 
In the case of wired adapters, make sure 
you physically move the Ethernet cable to 
the new adapter's port. 

For any device that's not upgradeable, 
but will potentially hold your network 




If your notebook has its NIC installed as a mini PCI or mini PCIe card, then you can swap it out. 



back, we recommend just cutting it out 
of the loop. If you only keep it connected 
occasionally, the rest of your devices can 
share files and stream media at faster rates 
the majority of the time. 

Long-Distance Relationships 

Distance is a big factor in the per- 
formance of your Wi-Fi network. A 
54Mbps 802.1 Ig wireless router tends to 
be plenty fast, as long as the devices it's 
connected to are sitting within a couple 
of feet of it. This is true of all Wi-Fi 




You can install a Gigabit NIC like this one into a PC to replace the integrated NIC on the motherboard. 



protocols. To improve the data rates for 
your Wi-Fi devices, try to position the 
router as close as possible to a central 
location in your home, near where you 
most commonly use your Wi-Fi devices. 
The more floors or walls between the 
wireless router and each device, the 
weaker the signal travelling between 
them will be. Even physical barriers 
within a room can impede Wi-Fi signals, 
so mount your router or access points on 
an elevated surface if possible. If you're 
still experiencing slow connections on 
your relatively remote devices, install 
a wireless repeater to give your router's 
flagging signal a boost. 

Believe it or not, distance also affects 
wired networks. Thankfully, you're not 
likely to be spanning more than 100 
yards of Ethernet cable between your 
PCs and devices; the signal will weaken 
on cable runs longer than that. 

Cables IVIatter 

CAT5 (Category 5) Ethernet cables 
are designed to deliver performance 
of up to lOOMHz, which makes 
them capable of handling lOBASE-T 
(10Mbps), 100BASE-TX (100Mbps), 
and lOOOBASE-T (IGbps) protocols. The 
most common cables you'll find for sale 
today are CAT5e (Category 5 Enhanced), 
which support the same lOOMHz 
bandwidth but are better at reducing 
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A third-party utility lil<e inSSIDer can help you find free channels for your wireless network. 



crosstalk. CAT5 and CAT5e cables are 
most commonly constructed with 24 to 
26 AWG (American Wire Gauge) copper 
wire. Moving up to lOGigabit Ethernet 
requires a cable capable of bandwidths up 
to 250MHz: CAT6. Category 6 cabling 
typically uses 22 to 24 AWG copper 
wires, and the specification defines stricter 
crosstalk prevention than CAT5 cabling. 
CAT6 cables are backward-compatible 
with CAT5 and CAT5e devices. The latest 
type of cabling used in wired networks 
is Category 6a (Augmented Category 
6), which supports bandwidths up to 
500MHz and has further signal noise- 
and crosstalk-reducing features. CAT6a 
cabling is likely overkill for the majority 
of home LANs. 

Pass Interference 

Wireless devices can experience signal 
degradation due to RF (radio frequency) 
interference, which is most often felt as a 
reduction in WLAN speed. The 2.4GHz 
band that is critical for most Wi-Fi 
Protocols (802.1 Ib/g/n) is unfortunately 
the same frequency band used by cordless 
phones, Bluetooth devices, baby monitors, 
microwave ovens, and other devices. If 



possible, position your networking gear 
and Wi-Fi devices as far away as possible 
from potential sources of RF interference. 
802.1 In devices also utilize the 5GHz 
band, which is less prone to interference 
from the aforementioned devices, so if 
you have less freedom in the location of 
your router and devices, opt for at least an 
802.1 In network. 

Another strategy for improving your 
signal strength and reducing interference 
starts with becoming aware of the other 
Wi-Fi networks running nearby. Wireless 
equipment running on your network 
will all operate on the same channel, 
but if a nearby Wi-Fi network is using 
the same channel, your performance 
may suffer. You can use software to scan 
nearby networks to determine what 
channel they're using, letting you select 
an unused channel via the configuration 
menu of your router. One of our favorite 
tools is inSSIDer. You can download the 
Home version, which works in Windows 
Vista, 7, and 8, at files.metageek.net/ 
downloads/inSSIDer'installer.msi . There 
are also versions available for Android 
devices, Mac OS X, and Windows XP- 
based PCs. 



Variety: Not Always 
The Spice Of Life 

One of the great 
things about the PC is 
that you can upgrade 
it bit by bit. If speed 
matters to you, however, 
doing this with your 
wireless network is not 
such a great idea. When 
you buy adapters, 
routers, access points, 
repeaters, and other 
wireless components 
from a single vendor, 
you'll ofi:en get access to 
extra features that make 
setup faster and easier. 
This is particularly true 
if you opt for products 
from the same family of 
devices from the vendor. 

It's true that you can 

maximize your wireless 
networking speeds with a vendor-agnostic 
approach, but it just may take a few tweaks. 

Multiple Routers A No-No 

If you have multiple routers in 
different locations on your network, 
you're not doing your network data rates 
any favors. This is because each router in 
the network that stands between a given 
device and the Internet or other device it 
is sharing data with will have its packets 
filtered through multiple NATs (network 
address translations). To prevent this 
from happening, just use a single router 
(choose the fastest one in the chain), 
and then plug excess devices into a 
switch instead. Some routers even let you 
convert them into wireless access points, 
thereby disabling NAT and other routing 
features for the traffic they handle. 

Update Your Firmware 

It's always a good idea to check for 
firmware updates on your networking 
equipment, whether you're using a new 
device you just hooked up for the first 
time or you're using a router that's been 
around the block a few times. Firmware 
updates can enable new features, fix 
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problems you didn't know your LAN was 
suffering from, and improve the process 
of setting up and configuring your LAN. 
If you're feeling adventurous and your 
router supports it, you can download 
third-party firmware for your router and 
actually overclock it to get better LAN 
performance. DD-WRT ( www.dd-wrt. 
com) is one of our favorites. To see if 
your router is supported, visit www. 
dd-wrt.com/ site/ support/ router-database 
and search for your model. 

Link Speed & Duplex 

Typically, you should leave the link 
speed and duplex settings alone unless 
you're experiencing problems. By 
default, the setting is most commonly 
set to Auto Negotiation. As long as 



you can configure your networking 
equipment and each adapter yourself, 
you might get a speed boost by 
manually setting them to all to run 
at the fastest protocol your network 
supports. To access the setting from 
your PC or notebook, open Control 
Panel, Network And Internet, and 
Network Connections, right-click 
the wired or wireless adapter, click 
Properties, click the Configure button, 
click the Advanced tab, and then 
highlight the Link Speed & Duplex 
Property. Using the Value drop-down 
menu, select the fastest available link 
speed and duplex setting. For our 
notebook, it was IGbps Full Duplex. 
As long as the router and other adapters 
support this speed, you should be able 



to set them accordingly to maximize 
your bandwidth. The moment a device 
can't operate at full duplex or IGbps, 
you may encounter network errors. 
If you change the settings but the 
LAN seems to be unable to maintain 
communication with all devices, reset 
this option to Auto Negotiation. 

Trial & Success 

One of the best ways to gauge the 
speed of your LAN is to simply transmit 
files between devices and record how 
long it takes. You can use a stopwatch 
or a browser-based stopwatch such as 
www.online'Stopwatch.com . If the speeds 
between a particular device and another 
seems particularly slow, try to isolate 
the problem, but don't discount your 
storage read and write speeds, they have 
a big impact on your real-world file- 
sharing performance. You can run the 
OOKLA Speedtest ( www.speedtest. 
net ) or Speakeasy Speedtest ( speakeasy, 
net/speedtest ) to see how the device 
in question handles Internet traffic. If 
the performance suffers here, then you 
may be looking at a problem with the 
adapter. To isolate an underperforming 
router, run a speed test on a PC 
connected (wired) to the router, then 
again connected directly to your Internet 
source, such as your cable modem. If 
there's a discrepancy, then your router's 
settings may be gumming up the works. 

Another little utility you can use to 
directly test the computer-to-computer 
communication speeds of your LAN is 
called LAN Speed Test (Lite) vL3.1 ( www. 
totusoft.com/downloads.html ) . For more 
information on how to set up and use 
this application, check out this month's 
"Software Tips & Projects" article. 

LANtastic 

Although performance-tweaking your 
LAN isn't as second nature to enthusiasts 
as overclocking your CPU and GPU, it's 
easy enough to do, and you don't even 
have to risk setting your components on 
fire to do it. Best of all, the performance 
improvements for the LAN and WAN can 
be tangible and significant. ■ 



Intel(R) 82567LM Gigabit Metwort; Connection Properties 



General 



Advanced 



Driver"] Emails | Power Management | 



The following properties are available for this network adapter. Click 
the property you want to change on the left, and then select its value 
on the right. 



Property: 



Row Control 



Link Speed 4 Duplex 



Priority &VU\N 
W^e on Settings 



Value: 



Auto Negotiation 



T.OGbps Full Duplex 



10 Mbps Full Duplex 
hOMbps Half Duplex 
nODMbps Full Duplex 
l^W Mbps Half Duplex 
[Auto Negotiation 



OK 



Cancel 



Change the Link Speed & Duplex settings only if you can do so for all devices on your network. 
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Creative Sound Blaster EVO ZxR 




ost high-end PC gaming headsets 
aren't truly functional when it 
comes to use with a smartphone 
or tablet. Some are limited by USB- 
only connectivity, and even those with 
analog audio connectors may require 
an adapter to mix the microphone and 
audio inputs into a single cable. But with 
such high-quality sound, why should 
your high-end gaming headset lie fallow 
next to your rig when you're out and 
about? "The EVO series was born and 
conceived to be an all-in-one headset 
that could perform as a USB gaming 
PC headset, but also be a phenomenal 
wireless Bluetooth device that could 
take calls and deliver gaming-class 
entertainment audio on the move," says 
Audio Product Marketing Manager Ryan 
Schlieper. The Sound Blaster EVO ZxR 
stands out based on this flexibility alone, 
but Creative has added several other 
features that you'll want to check out. 

Built-in Audio Processor 

Inside the EVO ZxR is Creative's 
SB-Axxl audio processor, which delivers 
surround-sound effects and allows for 
customizable EQ settings from PCs 
and Macs, as well as Android and iOS 
devices, via the Sound Blaster Central 
app. Schlieper says, "A user can now plug 
the EVO ZxR into their tablet and watch 
a surround-sound movie with full virtual 
surround. You can't do this without 
hardware processing. And with the EVO 
ZxR, you don't have a dongle or box 
hanging from your tablet — it's all in the 
headset itself" The EVO ZxR can deliver 
up to virtual 7.1 surround sound when 
connected to a PC or Mac. 




With the EVO ZxR, you'll only need one headset for PC gaming and to use with mobile devices. 



The SB-Axxl can also improve the 
sound of compressed music, thanks to 
Creative's SBX Crystalizer technology. 
"The processor is actively analyzing the 
music stream in real time and restoring 
details lost during the compression 
process. So if you're an avid YouTube, 
Spotify, or MP3 listener, your tracks 
are going to sound a lot better with 
Crystalizer on," says Schlieper. "And if 
you're more of a purist and using FLAC 
or lossless files, we've leveraged our 
audio expertise to make sure we have 
you covered as well." The compression 
enhancement helps to ensure that the 
EVO ZxR will function as a set of 
exceptional headphones when listening 
to music on the go. 



The inclusion of the built-in audio 
processor may also mean that sound 
aficionados won't need to invest in a 
discrete audio card. "The quality is going 
to be light years better than host-based 
or motherboard audio," Schlieper says, 
"and even better than other USB offerings 
that utilize the CPU for processing audio. 
Since we have the processor built into the 
headset, you're not hitting your CPU like 
other USB headsets that utilize the host 
to process audio do, and you're even able 
to use your tablet or mobile phone as a 
secondary screen to tweak your audio in 
real-time if you want to." In other words, 
you won't need to ALT- TAB out of a 
game in order to adjust surround-sound 
or EQ settings. 
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Also, gamers with SLI or CrossFire 
setups won't have to figure out a way to 
free up a PCI-E slot for an audio card. 
"The main advantage of a dedicated 
discrete audio card is SNR (signal-to- 
noise ratio)," says Schlieper. "We can't 
claim 124dB SNR on the EVO ZxR 
unit, like our Sound Blaster ZxR PCI-E 
card is able to produce, but we do deliver 
amazing quality of sound. I think the 
majority of gamers would safely say 
with an EVO ZxR they wouldn't need a 
dedicated card." 

Sound Quality 

The high-end 50mm driver in the 
EVO ZxR is capable of producing 
plenty of bass and detail in higher- 
range frequencies. But Creative wanted 
to make sure that headset owners were 
able to adjust the headset to deliver the 
type of sound they preferred. Schlieper 
tells us that one of the trickiest parts of 
making headphones and headsets is that 
audio is extremely subjective. "Some 
people absolutely love bass, and others 
prefer a cleaner and crisper sound," he 
says. "The great thing about the EVO 
ZxR is that the combination of high-end 
componentry and technology lets a user 



customize the headset to their exact 
preferences. This is very different than 
other headsets or headphones where 'what 
you hear is what you get' and you're stuck 
with the characteristics of the headset, 
since they have no technology built in." 

In terms of adjustments, you'll be able to 
configure the EQ levels, as well as the sound 
effects from the audio processor's Crystalizer, 
Bass, and Surround Effect settings. "As an 
example, as a user adjusts the SBX surround 
effect to a larger percentage, it effectively 
'opens up' the sound stage wider and wider, 
creating the illusion that a person is hearing 
the audio sources from farther away from 
the head. And adjusting SBX Bass will 
significantly increase the bass output without 
distorting the speaker output, etc.," points 
out Schlieper. You can save up to three 
sound profiles, which is perfect for people 
that would like different settings for gaming, 
music, and movies. The profiles are saved 
onto the headset, so they'll be accessible 
whether you're using the headset on a 
Windows PC, an Apple OSX machine, or an 
Android or iOS device. 

Creative also focused on the sound 
quality for the wireless audio transmitted 
via Bluetooth, as the EVO ZxR supports 
aptX and AAC codecs. "We wanted 



to ensure that audio being delivered 
via Bluetooth was as close to a wired 
solution as possible," Schlieper says. 
"The best possible way to do that is aptX 
and Bluetooth. Users that haven't heard 
how good an aptX stream sounds will 
be amazed. Bluetooth has come very far 
in recent years as a viable quality audio 
delivery mechanism, and is only getting 
better. aptX also has a much lower latency 
than standard Bluetooth, making it ideal 
for those gaming on the headset, as well." 

Voice Quality 

To ensure that you're heard clearly, the 
EVO ZxR includes Creative's CrystalVoice 
technology that offers a number of features 
that reduce background noise and echo. 
For example, CrystalVoice works with 
the beamforming microphones inside the 
headset to suppress noises that aren't your 
voice. Several microphones are built into 
the EVO ZxR, and Creative utilizes the 
processing power of the Axxl to create a 
microphone array. "The main component 
is noise-reduction technologies that help to 
deliver great voice quality to those listening 
to you, but we've also added a feature with 
the EVO ZxR that cleans up voice signals 
that you are receiving," says Schlieper. 
"This is called inNoiseReduction. With 
inNoiseReduction activated, we are able 




Doubles As A USB 
Sound Card 

Have a set of computer speakers whose 
sound you'd like to enhance via the EVO 
ZxR's audio processor? You can actually 
connect the headset to your PC via USB 
and toggle the output mode in the Sound 
Blaster Control Panel. Then, you'll just 
need to connect to the speakers via analog 
headphone jacks on the headset. You'll also 
be able to configure the speaker's sound 
using the Sound Blaster Control Panel, 
so the EVO ZxR can function as a USB 
hardware accelerator for your computer's 
audio when not in use as a headset. 
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The TalkThough button lets you switch off the 
noise cancellation feature when necessary. 



to process incoming voice streams via 
Bluetooth." 

CrystalVoice offers a Smart Volume 
feature that can adjust your voice to maintain 
a constant sound level. This feature alone 
may make the ZxR a nice gift option for 
those players in your group who favor a 
Leeroy Jenkins-like battle cry during games. 
Schlieper says, "We knew that we had to 
deliver on the voice side for both home and 
mobile use, which is a tricky proposition, 
since the two different situations are 
drastically different from each other. By using 
the processing capability of the Axx-1 chipset, 
the EVO ZxR delivers on both fronts. You 
can even morph your voice using VoiceFX in 
real time. This is a fun feature to play around 
with and get some laughs, and its something 
we threw in because we had the processing 
power to do so." 

Bluetooth Connectivity & Pairing 

Creative has engineered the EVO ZxR to 
work with NFC devices, so you can simply 
tap the Bluetooth device to the headphones 
earcup to pair the two. Of course, you can 
also pair devices the traditional way, and 
the EVO ZxR can support two Bluetooth 
connections at once. "Rather than having to 
unpair and re-pair devices, you can keep two 
devices (like your tablet and mobile phone, 
for instance) paired up simultaneously 
and switch between the two in real-time," 
Schlieper says. "For example, say you're 
playing a game of Infinity Blade 3 on your 
iPad and you get a call on your cell phone. 
If you had an EVO ZxR paired to them 



you'd be able to take the call immediately 
on your mobile phone and the EVO ZxR 
would switch over and you could have your 
conversation. Once done, you could pop 
back over to your game and audio never 
turned off" 

A2DP, AVRCP, HSP, and HFP Blue- 
tooth profiles are supported. Of course, 
you can also connect the headset via a 
traditional 3.5mm analog audio jack. A 
USB 2.0 connection is available too, for a 
quick, powered connection to PCs. When 
connected wirelessly, the EVO ZxR provides 
a battery life of up to eight hours. 

Noise Cancellation & TalkThrough 

One of the key features with headphones 
for use with mobile devices is noise 
cancellation, because it will isolate the sound 
of your music and movies when you're in a 
loud environment. At the same time, noise 
cancellation may not be a feature all gamers 
would want active, because you may need 
to occasionally hear what people around you 
are saying. The EVO ZxR provides the best 
of both worlds, thanks to a switch on the 
headset that moves between Active Noise 
Cancellation and TalkThrough modes. 

Schlieper explains, "TalkThrough is really 
convenient for when you want to have a 
conversation but not have to take off your 
headphones to do so. We put this feature in 
because it really separates out the higher-end 
noise-cancelling headsets from lower-end 
ones. It's pretty nice on the plane to be able 
to have active noise cancellation active, and 
when the flight attendant comes over with 
the drink cart you just hit TalkThrough and 
can hear her perfectly." The EVO ZxR's 
Active Noise Cancellation detects and 
electronically cancels 
ambient noise, and the 
entire noise-blocking 
process is helped by the 
fact that the headset's 
ear cups should fit fully 
over your ears. 



Stealth 
Microphone 

The EVO ZxR has 
no boom microphone, 
so you won't have to 



try to conceal the microphone when you're 
out in public. "This one was one of the first 
choices we made. We knew if we wanted to 
have a headset that a user would and could 
wear in public, we had to find a way to get 
rid of the boom," says Schlieper. "No one 
wants to have a boom microphone sitting in 
front of their face on a plane ride. Most of us 
would prefer to not have a boom period — 
even sitting at our desks. Rather than opting 
for a concealable or foldable microphone, we 
once again took advantage of the fact that we 
have processing power built into the headset 
and were able to utilize a microphone array 
and beamforming technologies to remove 
the boom." 

Utility Infielder 

"First and foremost, we wanted to address 
the change in the way that audio content 
is being consumed on the PC and in the 
mobile space," Schlieper says. "One of the big 
shifts that has occurred is digital content has 
been freed and is being consumed on various 
devices. With the massive explosion in 
growth of the tablet and mobile market, and 
with gaming and entertainment becoming 
synonymous with these devices, we wanted 
to make a headset that could seamlessly move 
between any of those devices." 

Based on what we've seen from the 
high-end sound enhancement and device 
flexibility options, it'd be safe to say 
that Creative has raised the bar with the 
EVO ZxR. Rather than owning multiple 
headsets for use between your gaming 
PC and mobile devices, you can now 
invest in a single headset that will serve 
a multitude of purposes. And we think 
that's smart design. ■ 




Just tap your NFC device next to the EVO ZxR's earcup for quick pairing. 
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ADATA DashDrive Air AE800 

The Ultimate Travel Accessory 



In the culinary world, pairing things 
together is common, as it's pretty 
easy to mix flavors together and see 
how they work. With technology, it 
usually takes some fancy engineering to 
integrate different types of functionality 
into one unit. ADATA has infused a 
variety of cool capabilities into the 
DashDrive Air AE800 to make it one 
heck of a travel companion. 

First off, the AE800 can function 
as a wireless hard drive that supports 
streaming 1080p video. Secondly, you 
can use it as a portable charger for your 
mobile devices. Thirdly, the AE800 can 
connect to an existing wireless network 
to create a wireless bridge that eight other 
devices can connect to. ADATA stuffs 
all of these features into a package that's 
small enough to easily slip inside a laptop 
bag or coat pocket. 

A Modern Accessory 

"Mobile devices continue to surge 
in popularity, bringing forth a new 
set of data storage and transmission 
requirements," said Michelle Wu, product 
manager at ADATA. "The DashDrive Air 
AE800 is one device that's equipped with 
big storage capacity and supports Wi-Fi 
transfer, so that end users can share and 
transfer data easily." For example, the 
500GB capacity can drastically increase 
the amount of storage available to your 
Android and iOS mobile devices. And 
the wireless capability also means that 
even friends and colleagues can have 
file access, should you choose to give out 
the password. 

Using the DashDrive Air AE800, you 
can travel with large files and digital 
media collections that might otherwise 
be relegated to a cloud storage provider; 
DashDrive Air AE800's portable 
wireless storage capabilities mean you 




ADATA 

AE800 
I / XT 




The DashDrive Air AE800 has several LEDs that indicate what function is currently active. 
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. Google play 



DashDriveAir 

Elite 



Available on the iPhone 

J App Store 



The DashDrive Air Elite app is available for Android and iOS devices. 



won't need to worry about having a 
reliable Internet connection to access 
data remotely while you're traveling. 
Wu tells us, "Moreover, with the heavy 
use of our mobile devices, there are 
more and more end users carrying extra 
power with them every day. That is the 
reason the AE800 is also equipped with 
a battery that can hold up to 5200mAh 
and act as a reserve power bank." 

File Streaming & Sliaring 

The AE800 supports a wide variety 
of file formats, so it should work with 
almost all of your photos, videos, 
music, and documents. This portable 
hard drive can support up 1080p 
streaming for up to three users or 720p 
video for up to five users. Let's say 
that you're on a road trip with your 
family, and no one can agree on what to 

L!i!MululiUi^ 

ADATA has designed the DashDrive Air 
AE800 to be compatible with virtually every 
modern PC and mobile platform. The AE800 
will work with computers running Windows 
XP/Vista/7/8, Mac OS X 10.x and above, 
and Linux 2.4 and above. Apps are provided 
for iOS (5.0 and above) and Android (2.3 
and above) mobile operating systems. | 



watch or listen to. If you've loaded up 
the AE800 with some of your family's 
favorite movies and music, everyone 
can listen or watch something of his or 
her own choosing on their respective 
smartp hone/ tab let. Alternatively, 
the AE800 can be utilized to make a 
document conveniently available to 
everyone involved in a group project. 



In terms of photos, the AE800 
supports BMP, GIF, JPEG, and PNG 
formats for both Android and iOS; TIFF 
files are only supported on iOS. With 
video, those with an Android device can 
enjoy content in AVI, DIVX, MKV, 
MOV, MP4, MPEG, and WMV, while 
iOS device owners can stream MOV and 
MP4 videos. The M4A, MP3, and WAV 
audio formats are supported for iOS and 
Android. Supported document formats 
include DOC, PPT,XLS, and PDF on 
both iOS and Android. 

IVIoving Data On Tlie IVIove 

The DashDrive Air AE800 can 
wirelessly share data over 802.11b/g/n 
at up to 300Mbps. Those accessing the 
AE800 via an Android or iOS device will 
connect to it via the DashDrive Air Elite 
app. If you connect the DashDrive Air 
AE800 via the Micro-B USB 3.0 cable 
connector to a PC, it will function like 
a traditional external hard drive. This is 
obviously ideal for large file transfers, 
thanks to USB 3.0's blazing 5Gbps 
transfer speed. If it's connected via USB 
2.0, the DashDrive Air AE800 will move 
data at a 480Mbps clip. 
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DASHDRIVE AIR AE800 
FILE STREAMING 



On the bottom of the DashDrive Air AE800, you'll find a USB port for charging and a Micro-USB 
port for wired data transfer. 



When accessing the AE800 wirelessly 
with a PC, it will utilize the Samba/ 
WebDAV protocol, which provides web- 
based read and write capability to the 



external hard drive. "Samba/ WebDAV is 
most used standard in the market now, 
so the AE800 can be easily recognized by 
your LAN," Wu says. 



File Type 


Android 


iOS 


Photo 


BMP, GIF, 
JPEG, PNG 


BMP, GIF, 
JPEG, PNG, 
TIFF 


Video 


AVI, DIVX, 
MKV, MOV, 
MP4, MPEG, 
WMV 


MOV, MP4 


Music 


M4A, MPS, 
WAV, WMA 


M4A, MPS, 
WAV 


Documents 


DOC, DOCX, 
HTM, HTML, 
PDF, PPT 
PPTX, RTF, 
TXT XLS, 
XLSX 


DOC, HTM, 
HTML, PDF, 
PPT RTF, 
TXT XLS, 



Power Up 

In addition to its file sharing finesse, 
the DashDrive Air AE800 is built with a 
5,200mAh power bank that can deliver 
juice over the unit's USB 3.0 port. A 
power bank USB port (separate from the 
Micro-USB port) can be found on the 
bottom of the device. 

The AE800 has an LED indicator 
to give you an at-a-glance estimate of 
the power remaining in the device. A 
green light indicates that the AE800 has 
between 50% and 100% power left. A 
yellow LED means that there's between 
25% and 49% power left, while a red 
light means that there's less than 24% 
power available. 

"For an iPhone 5 (l440mAh), the 
AE800 could provide around 2.5 charges," 
says Stephen Chen, product manager at 
ADATA. Fast charging is supported for 
both smartphones and tablets. 



"For an iPhone 5 (1440mAh). the AE800 
could provide around 2,5 charges," 
-Stephen Chen, ADATA product manager 
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The wireless connectivity built into the DashDrive Air AE800 lets you share your favorite images 
with multiple devices. 




Common document, image, and video file formats are supported on the DashDrive Air AE800, 
making collaboration and sharing a snap. 



You can recharge the AESOO's battery 
by connecting the included Micro-USB- 
to-USB cable to the USB wall adapter 
or to a powered USB port a PC. When 
charging, you'll see a flashing LED, 
which is located next to the power level 
indicators. The power bank will take 
around 5.5 hours to completely recharge. 

Wireless Hotspot 

Do you often stay in hotels that charge 
for Internet service per device or limit the 
number of devices you can connect? With 
the DashDrive Air AE800, you'll only 
need the one connection; you can share 
access with other Wi-Fi devices through 
the AE800. Imagine that you're sharing 
a hotel room with three friends, and you 
have six Wi-Fi devices among the group 
that you want to connect to the Wi-Fi. 
All of the devices can access the Internet 
through the AE800, and the AE800 will 
be the only connection to the hotel's 
paid service. 

Another good use case is if you want 
to share your home Internet connection 
with guests but don't want them to 
connect directly to your wireless router. 
Just configure the DashDrive Air AE800 
to connect to your local Wi-Fi and 
then set up a temporary connection for 
them to access. You can even secure it 
with an easy-to-share WPA/WPA2 
password, if you want to maintain secure 
access to the AE800. When operating 
as a wireless hotspot, ADATA indicates 
that the AE800 can operate for around 
five to eight hours, depending on how 
many people are connected. The bridge 
capability is critical for those connecting 
their mobile devices, as Chen tells us, 
"When devices connect to the AE800 to 
play/download/upload files and bridge 
the hotspot, the devices will be able 
to access the Internet, as well as stream 
files simultaneously." 

Final Touches 

The state-of-the-art technology inside 
the DashDrive Air AE800 is matched 
on the exterior with a sleek, piano 
black finish. ADATA backs the AE800 
with a one-year warranty and provides 



the cables you'll need to recharge 
the AE800's battery and physically 
connect it to a PC. In short, you'll 



have everything you need to share data 
between all your devices and give them a 
quick power boost when needed. I 
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• Hybrid Modular Design for optimal cable management 

• "Anti3s Q-Brick design" sleeve protects power supplies 
from shock, static, and slippage. 

• Hydraulic Bearing Fan delivers durable, silent, cooling performance 

• Powerful Single +1 2\l Rail for your power-hungry components 
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Conundrum 



Here at CPU, we think a lot about 
benchmarks. We're always looking for 
ways to tweak our processes, push hardware 
harder, and simulate real-world behavior as 
much as we can. For most of the components 
we evaluate, this isn't very difficult. We can 
run games at high resolutions and maxed 
out settings to get an accurate picture of 
how a graphics card performs. We can run a 
handful of CPU-intensive workloads to see 
how the latest chips can increase your overall 
system performance. And memory-intensive 
workloads are easy enough to isolate to show 
us how much difference faster memory 
can make. 

SSDs, on the other hand, are one of the 
more difficult components to test. That's 
because SSD performance is directly subject 
to how a particular SSD's controller has 
been tuned to handle specific workloads, 
the drive's role as a boot disk or storage and 
program directory, the amount of data that 
exists on the drive, the particular mix of reads 
and writes that the benchmark executes, 
whether the workload is predominantly 
random or sequential, how many writes the 
drive has executed, and more. In this article, 
our goal is to benchmark three SSDs using 
a variety of preconditioning strategies to 
show just how much the numbers change 
depending on the testing methodology 

FOB vs. Steady State 

When it comes to benchmarking SSDs, 
there are a couple of different ways you can 
go about it. Testing a drive in a FOB (fresh 
out of the box) state means exactly what 
you'd suspect it means — plugging the drive 
in, performing a secure erase, formatting 
the partition (for the benchmarks that 
require that), and running the tests. For 
the vast majority of SSDs marketed toward 
consumers, the lOPS and data rates listed 
on retail boxes and spec sheets are based on 
FOB performance. 




Reluctantly crouched at the starting line. . . 



But is FOB testing truly representative of 
the drive's performance for a majority of its life 
span? The short answer is . . . probably not. 
But to understand exacdy why that's the case, 
we need to delve into a couple of technologies 
that make SSDs such a bear to benchmark. 

Garbage Collection & TRIM 

Although SSDs and mechanical hard 
drives perform the same function in your 
PC, they are fundamentally different. You'd 
never notice it, but even modern OSes 
treat the two storage mediums differently. 

When you delete something on a 
mechanical hard drive, Windows just 
removes the file record marker, effectively 
leaving it intact. If Windows needs to 
write data to the disk, and those sectors are 
completely overwritten, only then will the 
data no longer be recoverable. 



NAND flash memory, on the other hand, 
needs to erase old data before writing new 
data to the same location. With SSDs, data 
is written to the cells in small units called 
pages, which are commonly 4KB in size. 
Typically, 128 pages grouped together equal 
one block (or 512KB). If data exists on any 
of the pages contained in a given block, no 
new data can be written to the block, even if 
there are blank pages within that block, until 
the whole block has been erased first. 

The SSD's controller and the operating 
system continually attempt to keep as many 
blocks open for fresh data by copying scraps 
of pages to other locations in order to free 
blocks for new data. This process is called 
garbage collection. The TRIM command 
comes from the operating system; it lets the 
SSD's controller know which pages no longer 
contain valid data. When garbage collection is 
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In lometer, we used custom Access Specifications to precondition each drive. 



engaged to relocate data, the pages that TRIM 
identified will be ignored. As a result, fewer 
writes to the flash occur, which slashes write 
amplification (the writing of user data and 
metadata more than once) and ensures the 
SSD operates normally for as long as possible. 

Read performance is unaffected by the 
location of data and the effects of write 
amplification. Write performance, on the 
other hand, suffers once garbage collection 
begins its shell game. The availability of 
free blocks has a big impact on the write 
performance of SSDs; even despite TRIM, 
fewer free blocks will result in decreased 
write performance. 

Benchmarking Garbage Collection 

When it comes to benchmarking SSDs, 
the big difference between a FOB SSD and 
one that has reached steady state, or the 
performance levels that you can expect the 
drive to operate in for the majority of its 
life span, is that in the latter case garbage 
collection is running. But this feature isn't 
just a setting in the BIOS you can flip on or 
off; it's entirely transparent to the end user. 
This means that to get garbage collection 
to really gear up, you need to write the 
full capacity of the drive at least once. 



before you'll notice its impact. Random 
write performance doesn't normalize until 
as many as three full capacity writes have 
occurred. When and how garbage collection 
runs varies by SSD. 

How much difference does steady state 
make? And does it matter how the drive 
reaches steady state? Can SSD reviewers 
put drives into steady state and get results 
that mirror real-use scenarios? Read on as 
we perform a slew of tests to determine the 
answers to these questions and more. 

Our Method 

To explore steady state's impact on SSD 
performance, we tested three SSDs. The 
first one is a brand-new 240GB SATA III 
(6Gbps) drive, which we'll refer to as Drive 
A. Drive B refers to a never-before-tested 
60GB SATA II (3Gbps) drive. And the 
third. Drive C, is a 240GB drive that we 
have been using as a boot drive for a few 
years on a test machine. 

When we refer to a drive that is in FOB 
state, it means we've started by updating 
the firmware to the latest available version, 
performed a secure erase using the drive 
manufacturer's utility, and executed a quick 
NTFS format of the whole space. 



For each drive, we also made sure that 
the TRIM command was enabled in the 
operating system. To do this, we launched 
the Command Prompt (as Administrator) 
and then typed fsutil behavior query 
disabledeletenotify and pressed ENTER to 
see the result. In all instances we received the 
"DisableDeleteNotify = 0" message, which 
indicates that TRIM was indeed working. 
(If you see the "DisableDeleteNotify = 
1" message, then TRIM is not properly 
configured. In this instance, you can use the 
elevated Command Prompt to type fsutil 
behavior set disabledeletenotify 0 and then 
press ENTER to enable TRIM.) Windows 
Vista/7/8 supports TRIM, as does Windows 
Server 2008 R2, Linux kernel 2.6.33, and 
Mac OS X Snow Leopard and Lion. 

After putting each SSD into FOB 
state, we also right-clicked Computer, 
clicked Manage, Disk Management, right- 
clicked each drive in each instance, clicked 
Properties, Policies, then unchecked Enable 
Write Caching. With this feature turned on, 
Windows periodically stores cached data to 
the principal storage media, however, not all 
SSDs support the feature. 

All SSDs we tested operated in AHCI 
(Advanced Host Controller Interface) 
mode, which lets them offset host latency 
by queuing commands and using pipelines 
to process commands concurrently. We 
tested the drives on 6Gbps SATA ports 
and cables, using the same controller (Intel 
X79 Express). The rest of our test system 
was built to eliminate potential storage 
bottlenecks wherever possible. We used 
an Intel Core i7-4960X Extreme Edition 
processor, 1 6GB of Patriot Viper Xtreme 
DDR3-1866, a GIGABYTE GA-X79-UP4 
motherboard, a ITB Western Digital 
Black HDD for our boot drive (when 
testing SSDs as auxiliary drives), a Radeon 
HD 7970 graphics card, and an Antec 
TruePower Quattro 1,200W PSU. 

Because Drives A and B were new, we 
treated them similarly to how we'd treat 
any SSD we get in for review. It was our 
hope that Drive C, on the other hand, 
would have already reached steady state and 
that the benchmarks would bear that out. 
Before we started any preconditioning on 
the fresh drives, we ran the benchmarks to 
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obtain the FOB performance. We first ran 
CrystalDiskMark 3.0.2 at the default setting, 
which is designed to emphasize each drives 
worst-case performance using incompressible 
data. We also tested each drive using 
CrystalDiskMarks All 0x00 (0 Fill) setting, 
which incorporates compressible data for a 
more peak performance rating. Each test ran 
five times using 1,000MB files sizes. We also 
ran the AS-SSD benchmark at its default 
settings, which focuses on incompressible 
data and therefore gives us another worst-case 
scenario performance number. 

lometer At Default 

Our first test was to run lometer on each 
of the fresh drives (Drives A and B) using 
two custom Access Specifications, lometer's 
clunky name for the profiles you can 
define in the software. We used two Access 
Specifications that we've used in the past to 
test SSDs. The first is called Workstation, and 
it's designed to simulate typical workstation 
data patterns; it uses 8KB requests, 20% 
sequential and 80% random data, with 
a read/write distribution of 80% and 20%. 
The second Access Specification we ran in 
lometer is called Database, which is designed 
to give us results closer to what you might 
experience in an enterprise environment. 
Here, the data is 100% random, and the read/ 
write workload is 67% and 33%, respectively. 
We ran each instance just once, then deleted 
the test files from each drive before running 
CrystalDiskMark and AS-SSD. 

The first thing we noticed (and it'll be 
a recurring theme throughout this article) 
is that the read performance of both SSDs 
remained very similar to what we observed 
when the drives were in an FOB state. 
That's because garbage collection, TRIM, 
and write amplification only affect an SSD's 
write performance. For the most part, the 
read scores didn't budge no matter what 
we did to the SSDs. The only exception 
we noted was with regard to the first 
round of high QD (queue depth) 4K Read 
tests in CrystalDiskMark and AS-SSD 
on Drive A. For some reason, this drive 
stumbled following a 3+ hour sequential 
preconditioning run. We returned the drive 
to FOB state, preconditioned the drive 
again using 100% sequential data, and the 



anomaly disappeared. For the remainder 
of this article, we'll be talking exclusively 
about write scores. 

The next thing we noticed is that Drive 
B, the 3Gbps 60GB SSD, performed 
almost exactly as it had fresh out of the box. 
Interestingly, Drive A showed quite a bit of 
performance degradation compared to its 
FOB state, in both sequential and random 
tests. So far, neither drive can be considered 
to be in steady state yet. 

Sequential Preconditioning 

The next test we performed involved 
creating a new Access Specification for 
lometer that is designed to precondition 
the drives using workload-independent 
sequential data. This Access Specification uses 
128KB transfer requests, 100% sequential 
workloads, read/write distribution set to 
100% write, and we aligned the I/Os on 4K 
page boundaries. This last step is particularly 
crucial, as lometer automatically aligns the 
I/Os to a sector, or 512 bytes, which is a 
holdover from Windows XR Although some 



SSDs are capable of resolving this conflict at 
the controller level, others are not, and the 
results can shave lOOMBps or more from the 
device's score in random 4KB write tests. 

On lometer's Test Setup tab, we set the 
Run Time to five minutes, set the Cycling 
Options to "Cycle # Outstanding I/Os - 
Run Step Outstanding I/Os On All Disks 
At A Time," and configured the fields in the 
# Of Outstanding I/Os to read 32 (Start), 
32 (End), 1 (Step), and Linear Stepping, 
respectively. Because lometer runs based on 
time rather than the capacity of a given drive 
(which makes sense considering drives all 
write data at diflerent rates), we added the 
Access Specification to lometer's queue 25 
times to make sure it was written to capacity 
several times over. 

Incidentally, to save some time when 
preconditioning this drive in the future, we 
could examine the results of the lometer 
test to determine the steady state write 
rate for the drive. Next, divide the drive 
capacity by the normalized write rate to 
determine how long it takes to fully write 
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This is just a snapshot, but every Read test lool<ed lil<e this. Boring, right? 



Drive B CrystalDiskMark (1,000MB, default [random]) 




' Sequential Write 
r512K Write 

4K Write (queue depth = 1) 
-4K Write (queue depth = 32) 



Workstation & Preconditioning Preconditioning 



Drive B's initial preconditioning using two iterations of an Access Specification proved woefully 
inadequate for inducing steady state. 



the capacity of the drive. For instance, 
a 240GB SSD contains 245,760MB, 
which you can divide by a lOOMBps 
steady state write rate to determine that it 
takes 2,457.6 seconds, or approximately 
41 minutes, to fill the drive once. To 
precondition the drive through three full 
capacity writes, simply use lometer to 
add Access Specification instances in five 
minute increments that add up to 123 
minutes. Keep in mind, this time limit is 
entirely subject to the drive's steady state 
write rate, which will vary for each drive 
you are attempting to precondition. 

Running 25 tests at five minutes each 
takes a little over two hours, plus the 
amount of time required for lometer to fill 
the drive to capacity (typically close to an 
hour on the 240GB drives). 

The lometer results for this test 
are less important because we're using 
CrystalDiskMark and AS-SSD to make 
our comparisons. Drive A's sequential write 
score dipped slightly in CrystalDiskMark's 
random run, from l45.1MBps to 
137.6MBps compared to the Database 
and Workstation lometer preconditioning 
we performed. The 0 Fill test showed little 
change in both Drive A and Drive B's 
performance compared to the less rigorous 
lometer preconditioning. In AS-SSD, 
however, the sequential preconditioning 
made a much more significant impact on 
the drives' performances. Drive B dropped 
from 77. 16MBps (following Workstation 
and Database lometer test) to 33.97MBps 
in the Sequential Write test. Drive A went 
from 136.77MBps to 98.7MBps in the same 
test. AS-SSD's 4K Write 64-thread results 
varied from the sequential preconditioning; 
Drive A barely budged from 47.53MBps to 
48.66MBps. Drive B took a fairly significant 
performance hit, falling from 72.99MBps 
to 29.57MBps. AS-SSD's 4K Write test for 
both drives stayed approximately the same 
following the FOB state. Workstation and 
Database lometer tests, and the sequential 
preconditioning. 

Random Preconditioning 

For the final test we performed 
on Drives A and B, we returned both 
drives to FOB state and then created a 
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We were hoping our sequential and random preconditioning would mirror the Drive C's boot drive state, 
but they did not. 



new Access Specification for lometer that 
is designed to precondition the drives 
using workload-independent random 
data. Back in lometer, we kept the 
transfer requests size at 128KB, moved 
the slider over to 100% random, set 
the read/write distribution set to 100% 
write, and aligned the I/Os on 4K page 
boundaries again. On lometer's Test 
Setup tab, we again set the Run Time to 
five minutes, set the Cycling Options to 
"Cycle # Outstanding I/Os - Run Step 
Outstanding I/Os On All Disks At A 
Time," and configured the fields in the # 
Of Outstanding I/Os to read 32 (Start), 
32 (End), 1 (Step), and Linear Stepping, 
respectively. Just like with our sequential 
preconditioning, we added the Access 
Specification to lometer's queue 25 times 
to make sure it was written to capacity 
several times over. 

When the tests were finished, we 
again put the drives through the wringer. 
Following random preconditioning, in 
CrystalDiskMark's two tests, both drives 



performed almost the same as they had 
following sequential preconditioning. Drive 
As AS-SSD Sequential Write performance 
increased approximately 20MBps, while 
the 4K tests remained flat. Drive B's 
AS-SSD Sequential Write performance 
actually dropped about lOMBps, while the 
4K 64-thread performance increased by a 
substantial 20MBps. 

The testing we performed on these two 
drives was designed to tell us whether we 
could force new SSDs into steady state in a 
laboratory environment and get the write 
performance to drop in comparison to FOB 
performance. The answer is that we can; 
both sequential and random preconditioning 
dramatically impacted the write rates of both 
drives. Running two instances of an Access 
Specification in lometer, however, proved 
to be a less consistent method of putting 
the drives into steady state. Although this 
is useful information, we thought it'd be 
even more usefijl to show how an SSD that 
has been used for a while performs in our 
battery of tests. 



An SSD In The Real World 

Drive C refers to an old 240GB 6Gbps 
SSD that was assembled with MLC NAND 
chips (Drives A and B were MLC, as 
well). Drive C's specification sheet claims 
maximum sequential writes of 500MBps 
and 4K random writes of 250MBps 
(measured in ATTO), as well as 240MBps 
sequential writes and 190MBps 4K random 
writes (measured in AS-SSD). 

We first ran the benchmarks on 
the drive while it was functioning as a 
Windows 8 boot drive. The drive was 76% 
full. In addition to being in steady state, we 
expect this drive's scores to suffer slightly 
due to reads and writes that occur in the 
background. Next we installed this SSD 
as an auxiliary drive on our test system 
and reran the benchmarks. We did this in 
an attempt to eliminate any background 
activity that might be adversely affecting 
the drive's performance. Once we had a 
range of results based on a drive that has 
been in use for a couple years, we wiped 
it and returned it to its FOB state, then 
tested the drive again following both a 
sequential and random preconditioning. 
To keep our charts looking consistent 
with those of Drive A and Drive B, we 
moved the FOB scores to the front, 
followed by the boot drive scores, followed 
by the auxiliary drive scores and left our 
sequential and random preconditioning 
scores on the right side of the chart. 

Unsurprisingly, the drive's best 
performance (and closest to the values 
reported on the product brief) occurred 
with the drive in FOB state. The 76% 
full Windows partition was 93.06MBps 
slower than the FOB state score in AS- 
SSD's Sequential Write test. The 512K 
test in CrystalDiskMark's default battery 
reported a 263.8MBps write rate, but 
the steady state performance achieved 
when testing the drive as a Windows 
partition fell to 155.3MBps. These 
results are about what we expected. 

In AS-SSD, our sequential pre- 
conditioning write rate ended up 
being higher than both the boot and 
auxiliary drive write rates we saw, by 
approximately 40MBps and 15MBps, 
respectively. The random preconditioning 
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Crystal DiskMark's 0 Fill test results were consistently as exciting as our Read scores. 




According to AS-SSD, our preconditioning had the biggest impact on Drive C's Sequential Write 
performance. 



(167.l4MBps), however, showed similar 
sequential write scores compared to 
the 76% occupied drive running as the 
boot drive (157.4MBps). AS-SSD's 4K 
64-thread test bottomed out during the 
boot drive and auxiliary drive tests, but 
reached near-FOB state results in our 
sequential and random preconditioning. 
We can only assume that our attempts 
to stress the drive artificially using our 
sequential and random preconditioning 
procedure failed to mimic an actual 
drive in use. In CrystalDiskMark's 
default tests, the 512K and 4K (queue 
depth 32) write results also illustrated the 
poor performance of our sequential and 
random preconditioning compared to a 
drive that was being used in a real-world 
environment. 

The Big Picture 

If we proved one thing, it's that 
SSD performance is very much a 
moving target depending on how it's 
used. Preconditioning a drive to get 
it into steady state will go a long way 
toward giving you a more accurate 
picture of how the drive's performance 
will degrade once write amplification 
plateaus and garbage collection is 
regularly shuffling files around. 

Although you may be tempted to 
shop for an SSD based on its raw 
(FOB) read and write performance, 
you're better off looking for an SSD 
that is tuned for the tasks you perform. 
Even looking at steady state write 
scores, you'd be hard pressed to translate 
those numbers into an accurate picture 
of the performance you'll experience 
on a day-to-day basis, such as how 
quickly the SSD will install a game, 
stream video between PCs, open 
and save photo edits, and more. This 
performance is invariably tied to the 
capabilities of your other components, 
as well. Benchmarks like the ones we 
ran here are just one piece of the puzzle. 
Our job, as ever, is to help you piece 
together the components that will 
work best for you, and preconditioning 
SSDs definitely helps us get closer to 
that ideal. ■ 
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Test & Troubleshoot Your LAN 



In this month's "Power User 
Project," we provided you with 
a number of tips to help you 
make the most of the wired and 
wireless networking equipment 
in your home. One of our tips 
was to use Totusoft s LAN Speed 
Test (Lite) utility to gauge the file 
transfer, hard drive, USB drive, and LAN 
speeds for your wired and wireless networks. 
Because running the software is a little more 
complicated than simply installing it and 
clicking a button, we thought we'd provide 
a little more information in "Software 
Tips & Projects" to help you get installed, 
configured, and returning results you can use 
to test and troubleshoot your LAN. 

Your Network Under 
The Microscope 

For Windows users, Totusoft's LAN 
Speed Test is currently available in 
two versions, LAN Speed Test v3.4 and 

^ LAN Speed Test [Lite) 



5T5TotuSoft 

^ Simple Software Solutions 



Computer Kame: 
IP Address: 
Rshfcf or Server IP: 



Picket Length: 
Time to Complete: 
Bytes per second: 
Bits per second: 
Mbps: 

Status: 



ANDREW-I_BBMAN 



10.12.130.15 



Wilting 

{Upload) 



LAN Speed Test (Lite) vL3.L To use the 
former version, you'll need to pay $6 to 
get a license. The latter is free for home 
users. There are several differences between 
the two versions, but the for-pay version 
supports a slew of extras, including a saved 
list of the last nine entries in the Folder 
Or Server IP box, 
successive multiple 
packets (up to 1,000), 
simultaneous multiple 
streams (up to 25), 
the ability to test 
in binary format, 
a progress window 



that lets you cancel the test at 
any time, a Continuous Mode 
that automatically restarts the 
test, an option to bypass a drive's 
write caching, a Network Scan 
utility, email results and alerts, 
a results log, the ability to open 
and save tests, speed listings in 
Gbps/Mbps/Kbps/ etc. , average/ maximum/ 
minimum throughput results, command 
line support, and a debug window with 
advanced information. 

For the purposes of this article, 
we'll be using the Lite version, as its 
core functionality is the same as the 



Reatfino 

C^ownload) 



HeJfj 




Print 




Ddt 




Start Te.st 



n log Window 

Version 1.3.1 ©2008-2013TolLisoft.com 
Many more features are available with LAN Speed Test {fiegistered Version) 



Computer Name: 
IP Add I 
Folder or Server IP: 



ANDREV'/'LEIBMAN 



i: 10.12,130.15 



Writing 

(Upload) 



Reading 

(Download) 



Packet Length: 
Time to Complete: 
Bytes per second: 
Bits per second: 
Mbps: 

Status: 



Heip 




Print 




Exit 




Sl^rt Test 



[ViLoHq Windqwi 



Version 1.-3.1 ©2008-2013Totusoft.com 
Many more features are available 'A'ith LAN Speed Test [Registered Version) 

Log Window 



Version 1.3.1 

OS Version: Windows 7 

Processor: Intel{R} Core(TM}2 Duo CPU 

Date: 11/26/2013 

Time: 15:16:06 

Program Parameters: 0 

High Performance Timer: 0.000000385 



P8800 @ 2.66GHz 



Copy to Clipb&ard 



LAN Speed Test (Lite) from Totusoft is as easy to use as it looks. 



Tiie Log Window is capable of simultaneously displaying the 
results for multiple runs. 
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► Control Pand ► Network and Internet ► Network and Sharing Cente > Ad^mix^^^g^^g^^^ 
RIe £dit View look Help 



Search Control Panel 



Change sharing options for different network profiles 

Windows creates a separate network profile for each network you use. You can choose specific options for 
each profile. 

Home or Work 

Network discovery 

When network discovery is on, this computer can see other network computers and devices and is 
visible to other network computers. What is network discover/? 

^ Turn on network discovery 
I ' ' Turn off network discovery 



File and printer sharing 

When file and printer sharing is on, files and printers that you have shared from this computer can 
be accessed by people on the network. 

9 Turn on file and printer sharing 
Turn off file and printer sharing 



Public folder sharing 

When Public folder sharing is on, people on the network, including homegroup members, can 
access files in the Public folders. What are the Public folders? 

O Turn on sharing so anyone with network access can read and write files in the Public folders 
' - Turn off Public folder sharing (people logged on to this computer can still access these 
" folders) 

Media streaming 

When media streaming is on, people and devices on the network can access pictures, music, and 
videos on this computer. This computer can also find media on the network. 

Media streaming is off. 

Choose media streaming options... 

File sharing connections 

Windows 7 uses 128-bit encryption to help protect file sharing connections. Some devices don't 
support 128-bit encryption and must use 40- or 56-bit encryption. 

Use 128-bit encryption to help protect file sharing connections (recommended) 
' Enable file sharing for devices that use 40- or 56-bit encryption 



HomeGroup connections 

Typically, Windows manages the connections to other homegroup computers. But if you have the 
same user accounts and passwords on all of your computers, you can have HomeGroup use your 
account instead. Help me decide 

Allow Windows to manage homegroup connections (recommended) 
Use user accounts and passwords to connect to other computers 



[ Save changes ] [ CarKcl 



If you're new to home networking, you'll need to tweak your file-sharing settings to get everything working. 



for-pay version, however, if you find 
yourself using the software often, the 
full version is well worth the price. The 
utility consists of a very lightweight 
(123KB) self-contained executable, 
which means you can run it from a 
hard drive, flash memory, or a USB 
drive. The software supports Windows 
2000/XP/Vista/7/Server2003/Server 
2008 and OS X. Although support 
for Microsoft's latest OS isn't listed, 
LAN Speed Test (Lite) worked just fine 



between the two Windows 8 PCs we 
used for our scores. 

Download & Interface 

Getting your hands on a copy of LAN 
Speed Test is simple, just visit www. 
totusoft.com/downloads.html and click 
the hyperlink that corresponds to LAN 
Speed Test (Lite). As we went to press, 
the latest version available was 1.3.1. 
Once the utility is downloaded, you can 
launch the program by double-clicking 



the executable. Click Run when you see 
the security warning and the application 
opens immediately. 

LAN Speed Test (Lite)'s simple interface 
displays the computer's name, IP address, 
and a blank space for the location of the 
folder or server IP you plan to use to 
perform the test. Below those fields are a 
series of Writing and Reading results boxes 
that will display the upload and download 
scores, respectively. For every test, the 
utility displays the packet length (which 
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! LAN Speed Test 



■I rlHl 



Open 



Q 

Save 



Print 



Config Net^'ork Re&ults Hetp 



Computer flame: Pete-PC 

IP Address: 192.163.0.81^ 
MAC Address: 00-0D-09-A1-24-5F ' 



Padcet Size (Bytes): 1,000,00Q 



Packets: lo 



Folder or Server IP: 192.168.0.66 

Writing (Upload) 

Time / PBcket: 0.4708447 



Time to complete: 5.0412415 



Bytes per second: 2,123,843 



Bit5 per second: 16rW0r744 



Reading ([>ownload] 

0.5462176 
5.8032385 
1,830,772 



Hbps {Default} -J 16.9907440 

' ' " Average Maximum 
Finished 



14,646,176 



14.64617&0 



Gbps 

Kbps 

GBps (Giga-Bvtes) 
MBps (Mega -Bytes 
KBps (KHo-Bytes) 



View Log Rie 



jvjinimum | Add to Log J 



2012-10-19 22:18:25 



Clear Results 



W\ Log Results 



Version 3 . 0 . 0 •© (2003-20 1 2) Totusoft. com 



The full version of LAN Speed Test comes with a number of 
useful features. 



UN Speed Test (Ute) 



Computer Ha me: ANDREV^/ PC 
IP Add ress: i o . 85. 120 .4 
Folder or Server IP; 



\\WIN8\Users\P ubi i c\Vi d eos\ 



Writing 

(Upload) 



Reading 

{Download) 



Packet Length: j 
Time to Complete: | 
Bytes per second: | 
Bits per second: | 
Mbps: I 



Status: 



0 Log Window 

i^any more features arl 
Log Window 
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LAN Speed Test Options 



Date: 11/27/2013 
Time: 10:53:40 
Program Parameters: 0 
High Performance Timer 

Test File: \\WIN6\Users\ 
Cancelled 



Filesize in Megabytes: | 200 
0 D^ete this file when finished 



OkL 



Test Fi I e: \\WIN8\U5er5\P u b I i c\Vi d eo5\N W_S p eed TestBaF" 



len finished i 
Caned I I I 



Copy tp Qipboar d 



You'll get your chance to change the size of the test file once you 
click Start Test. 



you configure yourself after 
clicking Start Test), the Time 
To Complete in seconds, the 
Bytes Per Second, Bits Per 
Second, and then the Mbps. 
The Status field is blank until 
you launch the 
test, whereupon 
it shows you 
the test's real- 



level information, you need to make a few 
adjustments to the sharing settings of the 
computers you want to speed test if you 
haven't already done so. In the Control Panel, 
click Network And Internet, Network And 
Sharing Center, and then click the Change 



LAN Speed Test {Ute} 



I 



Computer Hame: 
IP Address: 
Folder or Server IP: 



Help 
0 Log Window 



Many 



time actions. 

The Log 
Window is a 
useful feature, 
so click the 
checkbox to 
display it at the 
bottom of the 
interface. Prior 
to running the 
test, the log 
displays the 
LAN Speed Test 
(Lite) version, 
and a handful 
of details about 
the system 
the utility is 
running on, 
including the 
OS, processor 
model and 
speed, the 
date, time, and 
more. Below 
the log window 

is a Copy To 

Clipboard 

button, which 

we'll use to quickly drop 

scores into a spreadsheet for 

comparing scores between 

tests. 

Setup & Test 

LAN Speed Test is 
incredibly easy to use. All 
you need to do to set up the 
application is to make sure you 
have two or more computers 
that can see one another on 
the network. Although this 
is Home Networking 101- 
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10.85.120.4 



\\WINe\Users\P u b I i c\Vi d eos\ 



Packet Length: 
Time to Complete: 
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Mbps: 
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{Upload) 
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Version 1.3.1 ©2008-2013 Totusoft. com 
more features are available with LAN Speed Test [Registered Version] 

Log Window 



Program Parameters: 0 
High Performance Timer: 0.0000000698 

Test Fi I e: \\WIN e\U 5er5\P u b I i c\ Vi d eos\N W_S p eed Test dat 
Cancelled 

Test Fi I e: WWIN 8\Users\P u b I i c\ Vi d eos\N W_Sp eed Test dat 
Write Time = 2.1165330 Seconds 
Write Speed = 755.9532640 Mbps 



I 



Copy to Clipboard 



Keep an eye on the Status box for real-time feedback 
throughout testing. 



Advanced Sharing Settings hyperlink on the 
lefi: side of the window. Expand the Home 
Or Work profile and make sure Turn On 
Network Discovery and Turn On File And 
Printer Sharing are both enabled. Because 
we're performing our tests using Public 
Folders, ensure that the Public Folder Sharing 
option is enabled, as well. Save the changes 
and close the window. 

Now you're ready to launch LAN Speed 
Test (Lite). As long as you can see your PC's 
IP address in the appropriate box, you should 
be all set. Click the button adjacent to the 
Folder Or Server IP box to select the test 



CPU /January 2014 61 



LOADING ZONE 



SOFTWARE TIPS & PROJECTS 



youVe ready to launch 
Speed Test (Lite), As 
long as you can see your 
PC's IP address in the 
appropriate box, you 
should be all set, 



file's destination. In the Browse For Folder 
dialog box, expand Network, select the client 
PC, drill down to the folder you want LAN 
Speed Test (Lite) to use (we used the Users/ 
Public/Videos folder). To configure the size 
of the test file, click Start 
Test and input a file size 
in megabytes. The Delete 
This File When Finished 
checkbox is checked by 
default, and we recommend 
leaving it that way. 

When you click OK, 
the utility starts by 
building the test packet 
file to your specified size 
within memory, starts the 
write (upload) timer, and 
then begins writing the file 
to the folder you selected. 
When the file is done 
transferring, the write 
timer stops, the utility 
performs its calculations, 
and then displays the 
results in the Writing 
column. Next, the utility 
clears out the file cache, 
starts the read timer, loads 
the file back into memory, 
and then stops the read 
timer and displays the 
results. Finally, if you 
instructed the utility to do 
so, it deletes the file from 
its destination. 



LAN Speed Record 

We performed the test twice, between 
two PCs, which we'll refer to as the 
server (or source of the file) and client (or 
destination for the transmitted file). The 



server PC was running an Intel Core i7- 
4960X (3.6GHz) on a GIGABYTE GA- 
X79-UP4 motherboard that features Intel's 
Gigabit Ethernet controller. Because this 
test involves writing the file to the hard 
drive, its write speed will affect the scores. 
The server PC was using a ITB Western 
Digital WD1002FAEX for its boot drive. 
The client PC was running an Intel Core 
i7-4770K (3. 5 GHz) on a GIGABYTE 
Z87X-UD5H motherboard, with another 
Intel Gigabit LAN controller. Here the 
boot drive was a 128GB Crucial RealSSD 
C300 CTFDDAC128MAG-1GL The 
storage component will give us a more real- 
world data rate for our respective networks. 
However, if you want to remove this factor 
from the equation, you'll need to run the 
LST Server add-on. This utility ($6; www. 
totusoft.com ) writes the test file to memory 
alone, giving you an unimpeded data rate. 
For the purposes of troubleshooting and 




The data rates on our Gigabit switch are astronomical compared to those of the still-impressive 100Mbps switch. 
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maximizing your throughput, the storage- 
dependent utility works well. 

The first round was performed while 
both Windows 8 computers were 
connected to a 100Mbps switch. We 
clicked Start Test, input 200 to create a 
200MB test file, and then clicked OK. 
The first test completed in just over 17 
seconds. The read and write (upload and 
download) scores were nearly identical 
because they aren't artificially capped 
like they are on an Internet connection. 
The read and write data rates hovered 
between 91 and 93Mbps. In this 
scenario, the only component holding 
us back is the 100Mbps switch, which 
itself just passes the packets along without 
much intervention. 

The second test was performed between 
our server and client while connected to an 
enterprise-grade Gigabit Ethernet switch. 



In this test we were pushing 
both the systems' respective 
Ethernet controllers to their 
limits, and the switch was 
maxed out, as well, 



Here, the same 200MB file took a mere 2.2 
seconds to traverse the copper. The data rate 
was vastly superior, as well, ranging between 
724Mbps and 732Mbps. In this test, we 
were pushing both the systems' respective 
Ethernet controllers to their limits, and the 
switch was maxed out, as well. The end 




A 200MB file transmitted in 2.2 seconds? Not too shabby. 



result may be less than 75% of a gigabit, but 
it's still almost an eight-fold increase. 

Making Sense Of The Data Rates 

Looking at the results in our charts 
shows how much faster a gigabit network 
can perform, but these numbers need 
a little translating to 
help us put them into 
context. We know there 
are 8 bits in a byte, so 
a 92Mbps data rate 
translates to 11.5MB per 
second, which is roughly 
equivalent to a high bit- 
rate MP3 song or two 
flying between your net- 
worked PCs. 

Remove Your 
Roadblocks 

Our testing with 
LAN Speed Test (Lite) 
shows what you'll be 
able to achieve in a best- 
case scenario, between 
a very limited number 
of PCs, on equipment 
that supports the same 
standards, without a 
wireless component, and 
sans legacy hardware. In 
short, our LAN is not 
likely to look much like 
yours does. And that's all 
the more reason to install 
Totusoft's LAN Speed Test 
and start optimizing your 
network today. ■ 
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This month there are some new releases for Mozilla's products, as well as some important hotfixes for Microsoft 
and Adobe software tools. SiSoftware Sandra, one of our favorite benchmark tools, also receives an update. 



SO FTWARE U PDATES 

Mozilla Thunderbird 24 

In Thunderbird 24, you can set mes- 
sage threads to be Ignored or Watched. 
Additionally, a Zoom function is dis- 
played in the Compose window, which is 
handy for those using Thunderbird on a 
touchscreen device. The last big addition 
in Thunderbird 24 is that email can now 
be sent to IDN (Internationalized Domain 
Name) -based email addresses. 

www.mozilla.org 

Mozilla Firefox 24 

Firefox 24 is available for Windows, 
Mac, and Linux operating systems, and 
the update focuses on security fixes. For 
example, it will patch memory safety bugs 
that were identified in the browser engine, 
some of which could cause corruption in 
certain situations. The most important 
user feature is that a group of tabs on the 
right can be closed at once with a single 
click, which is ideal if you've opened a lot 
of links from one website. 

www.mozilla.org 

Windows 7 SP1 Hotfix 

This Windows Update was released 
on October 8th, and it provides added 
functionality for the Disk Cleanup 
wizard for systems that have upgraded 
to Windows 7 SPl. Once downloaded, 
you'll be able to utilize a plug-in for 
Disk Cleanup that lets you delete 
outdated Windows Updates that could 
be taking up valuable space on your 
HDD or SSD. Note that if nothing is 
found for Windows Update Cleanup to 



remove, it won't appear as an option in 
Disk Cleanup. 
su pport.microsoft.com/kb/2852386 

Calendar Checking Tool For Outlook 

The CalCheck tool is a plug-in for 
Outlook 2003, 2007, and 2010 that 
checks Outlook's calendar for permissions, 
free/busy times, and automatic booking. 
Next, it will examine the calendar tasks 
to see if there are any problems that 
would cause an item to be missing or 
create conflicts, such as missing sender 
email address, missing meeting subject, 
conflicting items in calendar, duplicate 
items, items over 110MB in size, or 
entries with more than 25 attachments. 
The calendar must reside on a Microsoft 
Exchange Server; CalCheck doesn't work 
with IMAP, POP3, or other non-Exchange 
email accounts. 
su pport.microsoft.com/kb/2678030 

SiSoftware Sandra 2013 Lite SP6 

The SP6 update for Sandra 2013 Lite 
fixes an issue where the actual CPU name 
can be overwritten with a generic name 
in some OEM systems. SP6 will display 
the CPU name and also let you reset the 
name, if you want to. The SP6 update 
also provides some specific updates for 
Windows 8.1 RTM environments, where 
you'll see the Windows license keys and 
OEM license keys. 

www.sisoftware.net 

Adobe InDesign CS6 8.0.2 

With the 8.0.2 update, Adobe fixed 
an issue with hyperlinks turning a few 



special characters such as "?" and " = " 
into invalid characters during the PDF 
export process, causing the hyperlinks 
to fail. It also fixes unexpected shut- 
downs caused by a handful of issues, 
as well as a vulnerability in rendition 
generation of PostScript files. Adobe 
recommends the update for everyone 
with InDesign CS6 installed. 

www.adobe.com 

PRIVERBAY 

NVIDIA GeForce 331.82 

This driver is recommended for those 
playing Assassin's Creed IV: Black Flag 
and Need For Speed Rivals on GeForce 
cards. Additionally, the update includes 
optimization for gaming on 3,840 x 
2,160 monitors, and NVIDIA indicates 
that you'll see up to 50% faster framerates 
for the 4K resolution in Battlefield 4 and 
Metro: Last Light. Updated SLI profiles 
are also provided for Natural Seleciton 
and Path of Exile. 

www.nvidia.com /drivers 

AMD Catalyst 13.11 (Beta9.5) 

Radeon R9 graphics card owners will 
want to check out the latest AMD Catalyst 
beta driver, version 13.11, as it fixes a few 
issues with the cards. For example, the 
driver resolves an issue with Radeon R9 
290 Series cards where AMD Overdrive 
was missing in the Catalyst Control 
Center. The driver will also fix intermittent 
flickering seen with some Radeon R9270x 
Series cards. 

su pport.amd.com/en-us/download 
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The Sound Blaster EVO ZxR's built-in audio processor 
enhances all your gaming audio in real-time. 
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Cloud Services Compete For Your Notes 
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We certainly have a long way to go 
toward being a paperless society. In 
2012 alone, the world printed enough 
A4 pages to blanket New York City 
237 times. The IDC study also found 
that digital hardcopy devices (like 
single- and multifunction printers, plus 
single-function digital copiers) were still 
churning out nearly 3 trillion pages per 
year. It would seem that Dwight Shrute 
still has some job security. 

Still, we are using less paper. The 
same study noted a 1.5% year-over-year 
decrease in paper consumption. The 
adoption of digital workflows is one of 
the primary reasons behind this drop. 

One of the easiest ways for you to 
reduce your paper usage is to take 
advantage of one of the growing 
number digital note-taking tools 
popping up all over the cloud. Even 
if you've never been much of a note- 
taker, you might find that these tools 
go way beyond simply supplying an 
endless amount of digital Post-Its. There 
are wide variety of online services that 
let you create and capture notes in the 
cloud to share among your PCs, tablets, 
and smartphones. 

Evernote 

This 5 -year-old service boasts over 75 
million users and is chock-full of features 
for capturing notes; whether those notes 
be text, images, or audio recordings. One 
of highlights of Evernote's service (www 
.evernote.com ) is the OCR capabilities 
built into the search function, so it 
can find and recognize words from 
handwritten pages and images. And 
recently, Evernote partnered with Post-It 
Brand paper notes to let you take a photo 
using the Post-It Note Camera that's 
integrated in the Evernote iOS 7 app. 
Then, you can organize the Post-It Note 



Welcome to Evernote 

L' jacquimurra/s notebook O http://www.ev 




elcome to Evernote 



A few simple ideas to get you started 

• Click New Note and take down an Idea or task. 

• Clip and save a webpage using a Web Clioger 

• Use Evernote on your phone to snap a photo of a 
whiteboard, business card, or wine label. Evernote 

ically makes text in your snapshots 
searchable! 

Lots of useful features 

• Take notes, save Images. 
PDFs, and m 

• Access your Evernote notes from any computer or 
phone you use 

• Search and find everything, even printed or 

Install and use Evernote everywhere 

• Download and Install Evernote on all of your 
computers and phones 

• Install a Wee Clipper Into your web browser 

• Email notes to your Evernote email address 

• Save Twitter messages by following (SirnvEM 

• Import photos from your digital camera 



5. and things you like Then find them all on any 

Click the link to install 
Evernote to your 
computer: 



Click the link to install 
Evernote onto your 
mobile device: 



• Windov/s Mobile 

Get the latest news 



ut of Evernote? Check 



Evernote comes with tons of features for helping you to remember what you need to do. 



uploads by color, as well as add reminders 
and due dates to these notes. 

Another plus with Evernote is 
its broad support across a variety of 
devices. You'll find desktop editions 
for touchscreen Windows 8 devices; 
standard Windows PCs; and Mac 
OS X computers. For mobile devices. 
Android, BlackBerry, iOS, WebOS, and 
Windows Phone are supported. There's 
also a web client where you can create, 
browse, organize, and search notes. 
Any time you add content, it will be 
reflected across all of your devices, 
because Evernote automatically syncs 
the data. Creating a note is as simple as 
selecting the New Note button. You can 
organize your content into notebooks 
and then share those notebooks 
with others, which is ideal for those 
collaborating on projects. 



You can also tag notes to bring together 
content from disparate notebooks that 
would be useful for another project. For 
example, let's say that you're creating a 
set of notebooks for house projects. You 
could tag the individual notes for things 
like plans, supplies, costs, and time spent. 
Then, you could look up the various 
details later using the tags to compare 
and contrast how each project went. 
Or you could reference the information 
for future projects. If there are multiple 
people working on a project, you can 
tag each person to quickly see what they 
have done. In short, it's ideal for keeping 
track of things across multiple notebooks. 
You can also share content via email, a 
publicly available URL, Facebook, 
Twitter, and Linkedln. 

Searching for content within Evernote 
is as simple as typing a keyword into the 
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Google Keep 
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Google Keep can operate on your Android phone or via a web client on PC. 
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The Memonic interface is visually appealing. 



Search field. Evernote will look through 
the contents of notes, tags, and image 
attachments to bring up anything that 
relates to your query. Those with an 
Evernote Premium account ($5 a month 
or $45 a year) can also search for text 
inside scanned PDFs, as well as Microsoft 
Office and iWork files. 

The basic Evernote account works 
with many other popular apps, which 
you can find using the Evernote App 
Center ( appcenter.evernote.com ). All 
of the apps in the shop can integrate 
with content saved in your Evernote 
account, which gives you new ways to 
add notes. Evernote itself has designed 
seven other tools that you can download. 
For instance, the Evernote Web Clipper 
is a browser add-on that lets you save 
text, images, and full web pages to the 
Evernote cloud. Evernote Hello is a tool 
that helps you to remember contact 
information, meeting locations, and other 
details about people you meet. 

We like the Evernote interface, and 
the integration with other task, reminder, 
and to-do apps on your mobile devices 
allows Evernote to function as a catchall 
for things you need to remember. It's 
also handy that Evernote has adapted the 
platform to suit touchscreen devices. All 
in all, Evernote is hard to beat for digital 
note-taking. 

Google Keep 

Google Keep ( drive.google.com/keep ) 
is a simple system for taking and syncing 
notes. You'll find support for text, images, 
and voice notes, as well as checklists. 
You can access Google Keep via the web 
client. Chrome OS, and an Android app. 
A recent update also made Google Keep 
alerts available via Google Now, which 
an app you can download for Android 
or iOS, and it can work in conjunction 
with a time or location. For instance, let's 
say that you want to remind yourself of 
three chores you need to do when you 
get home. You could create the checklist 
in Google Keep and use Google Now to 
bring up an alert on your smartphone as 
soon as you reach your home address. 
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^ivescribe Smartpens 

Do you prefer to write things 
down witii a traditional pen 
and pad?Withasmartpen 
and Livescribe's dot paper, 
your analog notes can 
go digital. 




With a device running Android, Google 
Keep will sync your notes with Google 
Drive. The app and the web client work 
in similar fashion, in that you'll just click 
the field to add a new note or checklist. A 
widget is also available for Android devices 
that you can place on the lock screen to 
quickly create text, image, and voice notes. 
Speech-to-text notes are excellent using 
Androids built-in speech software. Within 
the app and web client, you can do things 
like change note colors and set reminders. 
The process of creating a note consists of 
selecting the text field; choosing a type of 
note; and typing the text, inserting the 
image, or speaking the reminder. 

Compared to some of the other 
services we tested, Google Keep is a bit 
more device-specific. It's ideal for those 
with Android smartphones and tablets, 
but it isn't as fully functional with iOS or 
Windows Phone hardware. The Spartan 
interface allows the web client to work 
quickly through mobile web browsers. 
Overall, Google Keep is ideal for people 
who like using Google's services and want 
a basic tool for making lists or notes. 

Memonic 

Syncing your notes across all your 
devices is pretty simple with Memonic 
( www.memonic.com ). The service is 
offered via a web client, desktop clients 
for Windows and Mac OS X, and apps 
for iOS and Android. Those who prefer 
to clip ideas from their web browser will 
also like that Memonic's clipping tools are 
supported in Internet Explorer, Firefox, 
Google Chrome, Safari, Safari for iPad, 
and Opera. Memonic also lets you can 
share the notes you create via email, 
Facebook, Twitter, and tiny URLs. 

The Memonic interface is a virtual 
corkboard (really, that's the default 
background, though you can change it) 
where you can see the notes you've created. 
You can organize notes into folders and 
add tags for cross-referencing. There 
are tabs along the top of the interface 
to let you quickly move between your 
Dashboard (a place where the notes and 
posts from your friends are displayed). 
Collection (a list of your folders filled with 



Jot everything down the 
old-fashioned way with 
Livescribe's pen and 
paper, and Livescribe 
will convert your notes to 
digital format. Livescribe 
also offers tools that 
sync your notes with your 
mobile devices and an 
Evernote account, so you 
can have almost instant 
access to them on any 
device. For example, the 
2GB Sky wifi smartpen 
offers built-in Wi-Fi and Evernote integration 
to make uploads effortless. Livescribe will 
provide you with an additional 500MB of 
monthly Evernote upload capacity, so you'll 
have plenty of space to store your notes 
and audio. To upload, just turn the pen on 
when you're within range of your home or 



notes). Groups (people you share notes 
with). Contacts (the people you're friends 
with on the service), and Tools (links to 
Memonic clients and apps) views. In the 
middle of the screen, you'll see the most 
recent note you've selected. 

One of the key features of Memonic 
is its clipping tools, because you can 
organize content directly from the clipper. 
For example, the clipping tools offer the 
following options: Clip Content, Read Later, 
Bookmark, and Write A Note. This way, 
you can categorize the content you capture 
as you save it. A Clipper For Windows tool 
is also available to let you capture content 
from applications, such as Microsoft Office, 
or PDFs. After you save a clip, you can also 
direct it to a particular folder, group, or tag. 

Similar to many of the services featured 
here, Memonic lets you choose between 




work wireless network. 

Other smartpens can transfer content 
by connecting the pen to a PC using an 
included USB cable. Notes and drawings 
are saved as PDFs by default, but you can 
select other popular text formats. 



a free account and a premium ($28 per 
year) subscription. A free account lets 
you store up to 100 notes, create three 
groups, and attach files up to 2MB. 
The premium subscription allows for 
unlimited notes and groups, as well as 
attachments up to 20MB. We like that 
you can work with links, pictures, tables, 
images, and text within notes, and there 
are a variety of ways that you can deliver 
content to Memonic. For those who like 
to save content from a variety of places 
and devices, Memonic is certainly worth 
testing out. 

Microsoft OneNote 

OneNote ( www.onenote.com) recently 
celebrated its 10-year anniversary, and 
with a Microsoft account, you can use 
OneNote for free through SkyDrive — even 
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The OneNote Web App offers many of the formatting and image capabilities found in the 
OneNote desktop application. 



if you haven't purchased a version of Office 
that includes OneNote. The integration 
with SkyDrive means that you'll be able 
to access your notes on any PC with an 
Internet connection and devices that 
support SkyDrive. (Apps are available 
for Android, iOS, and Windows Phone.) 
The Web App doesn't allow for audio and 
video clips, embedded files, equations, 
and drawings. The standalone version of 
NoteNote retailed for $69.99 at press time. 

The interface of the OneNote Web 
App features the Ribbon design found 
in Microsoft's recent Office suites. In the 
OneNote Web App, the Insert tab lets you 
add things such as tables, images, clip art, 
and links. You can organize the notes you 
create into notebooks with sections, and 
each section can break down into individual 
pages. The many categorization options 
make it easy to find different aspects of a 
task, job, or process. A pane on the left of 
the screen will list the titles of the sections 
and pages. Additionally, a search tool lets 
you quickly find what you want. 

The web client limits you to text, 
tables, and images. Everything you 
enter can be tagged, and OneNote has 
a long list of options, including To Do, 
Question, Contact, Address, Idea, and 
Web Site To Visit. The text formatting 
options are similar to what you'll 
find in Word, so you can easily create 
numbered lists, bulleted to-dos, and 
highlighted notes. Sharing is similar to 
other SkyDrive content, where you can 



invite others to view and/or edit things 
in the document, and you can have the 
OneNote Web App display which authors 
have added things. 

OneNote's online note-taking 
capabilities deliver much of what you get 
with the desktop application, and those 
with OneNote on their PC can sync the 
content they create with their SkyDrive 
account. The layers of notebook sections 
make the OneNote Web App a good 
choice for people who like to break apart 
their notes into clearly defined segments. 

SpringPad 

SpringPad ( springpad.com ) brings a 
social aspect to online notes, as you can 



see ideas, notes, tasks, and plans that 
friends have made public. Of course, you 
can also create notes and organize files 
for your own projects. Notes you create 
are called "Springs," and you can manage 
the different Springs within notebooks. 
SpringPad's search function also features 
some social collaboration, because it'll look 
through public Springs in addition to the 
content you've added. It's handy if you 
want to look for existing lists that you can 
use for your own ideas and inspiration. 

Within each Spring, you can save things 
such as clipped articles, images, photos, 
voice memos, and even barcodes. There's a 
Web Clipper tool (works with Firefox and 
Chrome, as well as Android and iOS) that 
you can add to your bookmarks bar, letting 
you quickly add content to a Spring when 
you come across something that you want 
to save. You don't have to immediately 
categorize content, as Springpad displays 
organized and unfiled Springs at the top 
of the screen, and there's an Add It To 
Notebook link above unfiled content. 
Besides notebooks, you can filter content 
using tags. The visual nature of the 
Springpad interface makes finding content 
within the web client and apps intuitive, 
which is an aspect that helps it stand out 
from the competition. 

One of the things we liked that 
most about Springpad was the variety 
of options you have to organize Springs 



When creating notes, Spring- 
Pad offers a iist of the most 
popuiar oategories, such 
as movie, music, recipe, TV 
show, hyperlink, checkiisf 
and event, 
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Springpad lets you collect to-dos and create lists, which are called "Springs." 



within a notebook. You can have a 
scrolhng, whiteboard layout similar to a 
Pinterest page, a list, or a custom bulletin 
board. With the latter, you can drag and 
drop ideas into an order and layout that's 
appropriate to the task at hand. You 
can also customize the background and 



borders to suit your taste. When creating 
notes, Springpad offers a list of the most 
popular categories, such as movie, music, 
recipe, TV show, hyperlink, checklist, 
and event. As such, we think Springpad 
is great for idea generating and list 
creation tasks. 



Like many of the online 
note-taking services we 
looked at, Springpad is 
available via a web client. 
Android devices, and iOS 
devices. As you might 
guess by Springpad's social 
elements, it's easy to share 
Springs and notebooks with 
others, and you can let 
everyone see your creations 
by making them public. 
We like that you can view 
others' springs (via the 
Explore Springpad button), 
because it gives you a way 
to search out projects and 
lists that you may want to 
create, and you can build on 
what others have done. If 
you're more of a visual than 
a verbal thinker, Springpad 
is an online note-taking tool 
that you should check out. 



Wunderlist 

This service recently 
announced that it has over 
5 million users. Targeted 
toward organizing your life 
and business, Wunderlist 
( www.wunderlist.com ) is a 
bit more task-oriented than 
some of the services we 
looked at, but it's certainly 
capable to use for notes, 
to-dos, due dates, and 
anything else you want 
to remember for later. 
One of the key features of 
Wunderlist is the ability 
to share and collaborate 
on tasks with friends and 
colleagues. You can share 
lists via email or through the 
CloudApp. You can push 
reminders to PCs (via email) 
and mobile devices (via text messages). 

Wunderlist offers a fairly simple design, 
which is part of the appeal; it's easy for 
everyone involved with a project to use. Lists 
are organized on the left side of the screen 
(in the app, you can swipe in to see your 
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The background of Writers 
interface ennulates lined 
paper and you can use the 
stylus to switch between 
line width and color eraser 
options, text selections tools, 
and space insertion tools, 



categorized lists), while the main portion of 
the interface displays the lists that you've set 
up. Every item you add will appear as a task 
in a checklist, and there's a checkbox that you 
(or those you've shared the list with) can click 
when it's completed. For each item, you can 
set a reminder and due date, as well as write 
down notes about what needs to be done. 
You can also add subtasks, which serves as a 
way to break down a process into individual 
jobs or responsibilities. 

The Wunderlist service is offered in two 
tiers, a free model that offers everything we 
described previously, and a Pro ($4.99 a 
month or $49.99 a year) subscription where 
you can assign to-dos to collaborators, share 
files, and create unlimited subtasks. With 
the Pro subscription, everyone can leave 
comments on a given Wunderlist project, 
which will reduce the need for email chains. 

Apps for Wunderlist are available for 
iOS and Android devices; Desktop versions 
are available for Mac OS X and Windows. 
You can also access Wunderlist via the user- 
friendly web client. You don't even have to 
go into an app or client to set up a task; you 
can email yourself (@wunderlist.com), and 
Wunderlist will automatically add the task 
to your inbox. 

If you're looking for an easier way to 
manage to-dos, Wunderlist is an exceptional 
service. And the capability to share the lists and 
manage the tasks with others is ideal for jobs 
where you must work as a team. We like that 
interface shouldn't confuse anyone, either, so 
there won't be any learning curve for anyone 
you add to the collaborative effort. 

Write 

If you prefer to physically write down notes 
and own a device with a stylus, you should 
look into Stylus Labs' Write (www.styluslabs 
.com ). The program is intended for use on 
devices with an active stylus, which means that 
Write receives a signal from the pen and only 
marks touches from the pen (rather than your 
fingertip, for example). In this fashion, you 
can rest your hand on the touchscreen while 
you write. Write is available for stylus devices 
running Windows, Mac OS X, Linux, and 
Android (3.1 or later). 

The background of Write's interface 
emulates lined paper, and you can use the 



stylus to switch between line width and color, 
eraser options, text selections tools, and space 
insertion tools. There's even a handy Undo/ 
Redo button that lets you adjust an on-screen 
circle, like moving the hands on a clock, to 
go backward or forward through your recent 
changes, letting you easily add or remove 
text. We particularly like the ability to edit 
spacing, because your document's existing 
text will automatically reflow from where you 



insert text. It's possible to add bookmarks, 
which appear as sticky notes and can serve 
as an index of sorts, so people can move 
between key sections of your document. 

You can assign hyperlinks to external 
websites for sections of text, which gives you 
a way to post links to references and other 
related content. To cut, copy, and paste text 
and drawings, you just freehand select the 
content and paste it where you need it. Write 
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Write lets you use a stylus to produce handwritten digital notes. 



saves documents in HTML with embedded 
SVG by default, so they can be viewed in any 
web browser. Although the target audience is 
definitely more limited than the other note- 
taking applications, there's a lot of appeal for 
Write if you have an active stylus device. 

Zoho Notebook 

Zoho is well known for its set of online 
productivity tools, and Zoho Notebook 
(https://notebookzoho.com ) is the developers 
take on digital notes. Zoho Notebook lets you 
place image, audio, and video files into a note. 
The multimedia capabilities were something 
of a rarity among the services we tested. Of 
course, plain text is also supported, and you 
can add content from Zoho Sheet, Zoho 
Writer, Zoho Show. A palette on the right side 
lets you add design elements, including lines, 
boxes, and fi-eehand shapes. All of these tools 
let you include a wide variety of content in 
your notes. 

The Zoho Notebook interface presents 
you with a blank page, where you can add 
the things you want to remember, by default. 
This is different from some of the other 
services we looked at, where you can just 
select a note in the main screen and start 
typing. Instead, you'll need to select Add 
Blank Page or Add Text Page. On Text Pages, 



you won't be able to insert images, audio, 
video, or HTML content. If you want to add 
multimedia, you'll need to select the Blank 
Page option, which fiinctions like a virtual 
scrapbook page. You can have multiple pages 
inside of a Book, so you can easily mix text 
and media notes. The interface has a bit of 
a learning curve but was easy to use once we 
worked with Zoho Notebook for litde while. 



Zoho Notebook supports rich text editing, 
so you can do things like format text, create 
buUeted lists, and insert tables. This is ideal 
for detail-oriented people that need a way to 
create sophisticated notes and share them with 
others. You can share Books (read-only or read- 
write) via email links. If you have colleagues and 
friends who use Zoho services, the in-app chat 
lets you send them instant messages, and they 
can see Books that you've published for viewing. 
Zoho Notebook is currently in beta and only 
available as a web client. 

Zoho Notebook is best suited for those 
who capture and view notes primarily from a 
PC. It offers more sophisticated multimedia 
options than some of the other note-taking 
services we examined, so it might be just the 
thing for people who need to incorporate 
audio and video into their notes. 

Going Digital 

In terms of overall services, we think that 
Evernote is the most likely to please a wide 
audience, because it comes with the most 
features and the interface is extremely easy to 
use. Depending on your note-taking or list- 
making needs, apps like SpringPad and 
Wunderlist may be more suitable for sharing 
simple to-dos and other tasks with friends. We 
surest you try out a couple of the candidates, 
taking a few notes for yourself, to get an idea of 
the service best suited for you. I 
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What is FLAG? 

FLAG - Forge in Law Guide - |-ittp://ial5.5as. ac.uk/librarv /flag/Flag. Intm 

"A collaborative Internet gateway to the holdings of foreign, international and 
comparative law in UK universities and national libraries." 




The FLAG development project - August 1999 to 
October 2002. 

The project aimed to 

• improve access to foreign, comparative and 
international legal materials available within 
United Kingdom libraries, 

• lay the foundations for the development of a 
collection development policy, which will ensure a 
full collection of the world's law, is available to 
researchers within the UK. 



The main output of the project has been the 
creation of a prototype web database providing a 
gateway to foreign, international and comparative 
law collections held within UK university and 
national libraries. 



The database describes the contents of each 
collection and provides searching by: 

• country (jurisdiction) or the name of an 
international organisation 

• the type of legal literature 

• the regional location in the UK of contributing 
libraries 

• and provides links to the web catalogues of 
contributing libraries 



Who is involved in the FLAG project 

The project partners are: the Bodleian Law Library . University of Oxford; the British Librarv : the Squire 
Law Librarv . University of Cambridge; and the School of Oriental and African Studies Librarv . 
University of London. 



Zoho Notebook supports images, audio, and video. 
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lew Year's Resolutions 

The Age Of Ultra HD Begins 



DO you remember the first 
time you experienced high- 
definition content? Do you 
remember the incredible reso- 
lution, the lifelike imagery? Do you 
remember scraping your jaw off the 
floor? Yeah, it was a pretty magical 
experience for us, too. 

Nowadays, HDTVs don't seem 
quite as magical as they were 
10 years ago. Panel prices have 
plummeted to the point that you 



can get a Brand Z 1080p set for 
less than $150, a far cry from when 
they used to cost several thou- 
sand dollars. HDTVs are everywhere. 
They're used to display the menu at 
McDonald's. You can find them on 
refrigerators. Your grandparents have 
one ... in every room. 

When you consider standard-def 
sets have been around for more than 
75 years, HDTVs have evolved rather 
quickly. In 1998, high-def broadcasts 



started popping up on a limited basis 
in the United States, and you could 
buy your very own HDTV if your 
pockets were deep enough. It took 
content and consumers a few years to 
catch up (for example, the first Super 
Bowl to be broadcast in HD was 2000's 
Super Bowl XXXIV— go Rams!), and 
until 2005, you had to choose between 
watching in 720p or 10801. Mercifully, 
1080p sets gave us 2 million glorious 
pixels in progressive scan. 




Samsung's largest S9 Ultra HD TV (model UN85S9AFXZA) stretches 85 inches diagonally. For the mathematically challenged, that works out to just over 7 
feet, so this is a pretty good-sized TV. This 85-inch monster has a resolution of 3,840 x 2,160, the equivalent of four 1080p HDTVs arranged in a rectangle. At 
$39,999.99, the UN85S9AFXZA is perfect for professional athletes, movie stars, and world leaders who want to watch themselves in 4K. 
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Over the years, 1080p sets 
have received incremental 
improvements. We got LED 
and OLED displays. HDTVs 
entered the third dimension 
(with help from 3D glasses), and 
refresh rates went from 60 Hz to 
120Hz to 240Hz. Despite all 
this, though, for the better part 
of a decade, TVs have been built 
on a 1080p foundation. 

Starting this year, we expect 
that to change. The heir to TV 
throne has been quietly picking up 
steam as more content becomes 
available and prices decline from 
"Are you nuts?" to "Well, I guess we can cut 
short our Fiji vacation by a day" territory. 
Ultra HD and 4K panels are preparing to 
go mainstream. To really appreciate the 
resolution increase of an Ultra HD set, 
picture four 1080p HDTVs tiled in together 
in a rectangle. You'd need a staggering 16 
1080p TVs in order to match the resolution 
on an 8K display. That's a lot of pixels. 

It's only a matter of time before even 
the latest of adopters has one or two of 
his own, so there's no time like the 
present to prepare yourself for your 
new Ultra HD overlords. 

HDTV With A Side Of Ultra 

In terms of resolution. Ultra HD is 
almost as large a jump from 1080p as the 




TM 



HIGH-DEFINITION MULTIMEDIA INTERFACE 



The infrastructure necessary to make the transition to Ultra HD is close to completion. With the HDMI 2.0 spec, 
3,840 X 2,1 60 video at 60 frames per second is possible. 



jump from 480i to 1080p. The Consumer 
Electronics Association defines Ultra 
HD as a display capable of producing 
a resolution of 3,840 horizontal and 
2,160 vertical pixels. You could call it 
"2160p," but that's so boring. A new 
format deserves a new, sexy nomenclature, 
doesn't it? 

Now, ready to be a little confused? 
There are two other formats that are 
similar to Ultra HD, 4K UHD and 8K 
UHD. The latter two formats are what 
Japan's NHK Science & Technology 
Research Laboratories has set forth. 
A true 4K UHD display produces a 
4,096 X 2,160 picture; by extension, 
8K UHD sets can pump out a 
resolution of 8,192 x 4,320. Neither of 
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these ludicrous resolutions delivers the 
familiar 16:9 aspect ratio that makes 
the high-definition world go 'round. 
As such, don't be surprised that the 
majority of 3,840 x 2,160 TVs are 
billed as "Ultra HD 4K" or a similar 
variant. When we're talking about two 
display formats that exceed 8 million 
pixels, the difference between 3,840 x 
2,160 and 4,096 x 2,160 is basically 
splitting pixels. 

Ultra HD content will be far more 
colorful, too. It covers 75.8% of the CIE 
1931 color space, while HDTV only 
manages 53.6%. On the Adobe RGB 
color space. Ultra HD covers 52.1%, 
while HDTV checks in at 35.9%. 

Long gone are the days of interlaced 
video. Ultra HD is all progressive scan, 
all the time, with approved frame 
rates of 120p, 60p, 59.94p, 50p, 30p, 
29.97p, 25p, 24p, and 23.976p. 

We won't need a new interface 
to handle an Ultra HD signal. The 
HDMI Forum recently announced 
version 2.0 of the HDMI specification. 
Although HDMI 1.4 did support video 
resolutions of either 4,096 x 2,160 
or 3,840 X 2,160, it did so at limited 
frame rates. HDMI 2.0 does away with 
any frame rate concerns. It supports 
4K at 50p/60p and offers a maximum 
available bandwidth of 18Gbps to 
help make 4K@50/60 possible. The 
HDMI 2.0 spec will be backward- 
compatible with existing cables, as 
well. It also supports up to 32 audio 
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Cameras like RED's EPIC DRAGON isn't for the likes of us (keep rocking those smartphone cameras, 
America), but they're reasonably priced for professionals shooting 4K video. Several films, such as the 
upcoming "Robocop" reboot and "300: Rise of an Empire," and have already been shot in 4K. 



channels, which seems absurd until 
you realize where the Ultra HD spec 
is heading. 

Ultra HD makes the picture look 
undeniably better, but it will theo- 
retically sound a lot better, too. If 
you think Dolby Digital 5.1, with 
its five discrete speakers and a sub, is 
impressive, how does 24-channel audio 
strike you? Ultra HD will eventually 
be able to support 24 audio channels, 
which encompasses speakers arranged 
all around the room in three layers. It 
also supports two subwoofers, because 
who doesn't want more bass? 

I Want My Ultra HDTV 

As we've said, 2014 might be the 
year a few of us make the jump to Ultra 
HD. Prices are coming more in line 
with what traditional early adopters 
expect to pay to be on the cutting 
edge. You might even be one of them. 
The major players have multiple 



sets available for as little as $3,000; 
although we wouldn't consider that 
the Everyman Price, over the last few 
months, manufacturers have shaved 



thousands of dollars off the price of 
certain Ultra HDTVs. 

Right now, almost all of the 
"smallest" Ultra HDTVs start at 55 
inches diagonally. Consider these 
your entry-level sets. A few examples 
include Samsung's 55-inch LED 9000 
Series 4K Ultra HD Smart TV (model 
UN55F9000AF), which retails for 
around $3,000. The TV is 3D-capable 
and gives you access to a variety of 
streaming services. (Netflix, Pandora, 
and Hulu Plus are preloaded on both, 
provided you have the associated 
subscriptions.) At the time of this 
writing, we were able to find a small 
handful (inventory varied based on 
retailer, but we were able to find at 
least two or three at each major vendor) 
of 55-inch Ultra HDTVs for sale from 
the usual suspects. 

A few manufacturers produce 58-inch 
Ultra HDTVs, but the next real step up 
is 65 inches. Prices go up, naturally, but 
not prohibitively so. Here, too, there's 
healthy competition between set makers. 
Largely because of that, 65-inch Ultra 
HDTV availability at retail is essentially 
the same as 55-inch Ultra HDTVs. 
Prices varied a little between brands, 
but in general you can expect to pay an 
extra $1,500 to $2,000 to add those 10 
diagonal inches to your TV. 



As weVe said, 2014 might 
be the year a few of us make 
the jump to Ultra HD, Prioes 
are ooming more in line with 
what traditonal early adopters 
expeot to pay to be on the 
outting edge, 
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After a quick detour through a no-man's 
land where Ultra HDTVs between 65 inches 
and 84 inches are few and far between (we 
found one 70-inch Ultra HDTV), we enter 
the truly elite tier of Ultra HDTVs. These 
dream screens have an 84-inch wingspan, 
diagonally, and demand first-class ticket 
prices if you want permission to come 
aboard. (Samsung's monster is technically 
85 inches, by the way.) At this size, you'll 
actually find quite a bit of variation, in terms 
of pricing. At the retailers we checked, these 
4K baby billboards ranged from $14,000 
to a remortgage-the-house $40,000. But 
hey, nobody ever said the best of the best 
was cheap. At this point, nothing larger is 
available at retail. 

When will 4K come to PCs? It's sort 
of here already, as ASUS has introduced 
a 3 1.5 -inch "display" with a resolution of 
3,840 X 2,160. In reality, the PQ321Q 
utilizes a pair of 1,920 x 2,160 panels to 
present 4K images. Several manufacturers 
have 4K displays in the works, as well, but 
have said very little about how much you'll 
expect to pay for the privilege of 4K on 
one panel. For now, continue doing what 



Content production is pretty 
cheap tor UHD, in comparison 
to HD at the same stage, UHD 
cameras, prcducton, and 
sterage are very reasonably 

priced, -Tom Morrod, HS 



you've been doing for the last few years — 
using existing multimonitor technologies 
to achieve insane resolutions through 
multiple screens. 

Cameras & Compression: How Your 
4K Sausage Gets Made 

On the production side of the 4K 
equation, you might be surprised to learn 
that the ecosystem necessary to support 




Gaming in 4K is a reality, and you don't need a TV or a 
actually uses a pair of 1 ,920 x 2,1 60 panels to get the 
about all those beautiful pixels in one display? 



multimonitor display to do it. ASUS' PQ321 Q 
job done, but are you really going to complain 



Ultra HDTVs is already growing at a nice 
pace. We don't mean to suggest that there's 
an abundance of 4K content available for 
consumption (more on that shortly), but the 
growing pains content producers endured 
moving from standard-def to 720p/ 10801 
shouldn't be as severe moving to 4K. 

"Content production is pretty cheap for 
UHD, in comparison to HD at the same 
stage," says Tom Morrod, senior director of 
consumer electronics & video technology 
at research firm IHS. "UHD cameras, 
production, and storage are very reasonably 
priced, and all 35 mm film can be converted 
to approximately 3.2K and upscaled, so we 
have a lot of content available and coming 
into the market." 

red's line of 4K+ cameras (a few of 
which have image sensor that can actually 
shoot in excess of 4K) are reasonably priced 
for Hollywood types. No, you are not going 
to buy one of the company's DRAGON 
cameras for filming your cats' "Game of 
Thrones" reenactments in 4K (although if 
you did, YouTube would support it in its 
native resolution), but at $29,000 for the 
camera body, it's well within reach for people 
who make movies for a living. A sampling 
of blockbusters shot with RED cameras 
include the recently released "Ender's Game" 
and "Thor: The Dark World," as well as 
upcoming tentpole titles "The Hobbit: The 
Desolation of Smaug" and "Transformers 4: 
Age of Extinction." 

You can't see it now (because of broad- 
casters' limitations), but a good number 
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Did you wake up this morning and say to yourself, "What I really need to see is Kevin Spacey outmaneuvering every single person in the Beltway in 
4K."? If Netflix CEO Reed Hastings has his way, you'll get that opportunity sooner rather than later. Netflix is already experimenting with streaming 4K 
content, and the streaming service's runaway hit "House of Cards" is filmed in 4K. 



of television shows are already being shot 
in 4K using the same, or similar, cameras. 
New shows this season, including "Agents 
of S.H.I.E.L.D." and "Sleepy Hollow," as 
well as established hits like "Justified" are 
filmed with 4K cameras. "Sharknado" was, 
too, since you were surely wondering. 

Aside from movies and prime-time 
television shows, the other type of content 
that tempts people to part with their hard- 
earned cash is live sports. Cameras that are 
capable of Ultra HD are creeping into sports 



arenas, as well. In fact, portions of the 2013 
Major League Baseball World Series were 
filmed with 4K cameras. 

"There's more flexibility with 4K 
content," Jerry Steinberg, senior vice 
president, technical operations, of 
FOX Sports, said in a press release. 
"You're starting with such a high- 
resolution image and more picture 
information to work with. Our cut- 
outs and zooms end up in much 
higher quality, and we can really zoom 



in on a shot and still get a completely 
clear image." 

In 2014, the two largest sporting events 
in the world, the Sochi Winter Olympics 
and the 2014 FIFA World Cup in Brazil, 
will be filmed at least in part in 4K. Japanese 
broadcaster NHK is planning to broadcast 
the World Cup in Ultra HD over satellite. 
Now, it's unlikely that these events are going 
to put a dent in Ultra HD adoption, but the 
fact that we're seeing an investment in 4K 
cameras is an encouraging development. 

The other wizard behind the bright, 
shiny Ultra HD curtain is the codec that 
makes the sheer size of 4K video more 
manageable for distribution. The codec used 
for 1080p is a familiar one — H.264. Its 
successor, H.265, also known as HEVC 
(High Efficiency Video Coding) promises 
much higher data compression with no 
discernible loss in quality. Currently, H.265 
can compress video almost twice as well 
as H.264, which is critically important for 
content distributors. Plenty of companies 
(device makers, software developers, etc.) are 
now including support for H.265, so Ultra 
HD content looks poised for distribution 
sooner rather than later. 



Aside from movies and 
prime-time television shows, 
the other type of oontent 
that tempts people to part 
with their hard-earned oash 
is live sports, 
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I Can Tell From Some Of The Pixels 

Despite the immense increase in 
resolution, a new Ultra HDTV isn't much 
more than a glorified 1080p set without 4K 
content to take advantage of the extra pixels. 
If you want to view true Ultra HD video 
right now, you can, but be aware that even 
though Ultra HDTVs are the future, the 
fiiture isn't quite here yet. 

Streaming services aren't going away, 
and they could end up being a major 
provider of 4K video. Industry giant 
Netflix recently made available the short 
film "El Fuente," which Netflix subscribers 
can stream and watch in 4K. (A lower-res 
version will stream to devices that can't 
display Ultra HD content.) Netflix's 
"House of Cards" is filmed in 4K, as was 
the Netflix-exclusive fourth season of 
"Arrested Development." 

Netflix CEO Reed Hastings wants more 
4K, too. In a recent earnings call, he said 
he wants Netflix to be "one of the biggest 
suppliers of 4K next year." 

CEA chief economist and senior director 
of research Shawn DuBravac thinks 
streaming services like Netflix will be major 



sources of Ultra HD content: "Netflix will be 
to Ultra HD what ESPN was to HD." 

At least one device manufacturer has 
provided a proprietary set-top box that 
provides streaming access to a variety of Ultra 
HD movies and TV shows. Based on our 
research, buying a 4K movie will set you back 
$30 on average, while renting one currently 
costs around $8. Like Blu-ray movies, we 
expect prices to decline as production and 
distribution costs decline. 

Physical media isn't dead, however. 
According to IHS, a dual-layer BD (50GB) 
has enough space for about an hour of Ultra 
HD content; it might be possible to stretch 
that to two hours by sacrificing bitrate. In 
reality, even using H.265 compression, 
denser BD media will be required to put 
feature-length films on disc. Triple-layer 
BDs (100GB) will be enough to cover 
most movies not named "Titanic" or 
"The Lord of the Rings: The Return 
of the King." 

Who's Buying? 

Ultra HD adoption won't take place 
overnight. According to IHS, the percentage 



of Ultra HDTVs shipped won't exceed 
10% until 2020, and that majority of TVs 
shipped won't be Ultra HDTVs until afi:er 
2025. This ends up being a slightly softer 
curve than HDTVs, as Morrod believes that 
the majority of consumers will be satisfied 
with 1080p for the foreseeable fiiture. (Afi:er 
all, raise your hand if you know someone 
who can't tell the difference between 
standard-def and hi-def ) 

"[The transition from] HD to Full HD 
happened quite quickly as panel prices 
dropped," Morrod explains. "Ultra HD 
will also be driven by component prices, 
particularly panels, which are also falling 
very rapidly. We're expecting commercial 
uptake of Ultra HDTVs over the next 
few years to be pretty aggressive, but 
slower than HD or FHD because it won't 
be applicable at smaller screen sizes (for 
example, below 50-inch screens)." 

According to Morrod, the industry 
as a whole will move to Ultra HD by 
2017. The TVs are here, and so is the 
content (to a limited extent). As prices 
fall, expect more and more households 
to go Ultra. ■ 




Eventually, sports nuts will be able to watch their teams in Ultra HD. Some big-time events, such as the 201 3 World Series, have already experimented with 
4K cameras on a limited basis, using them for capturing certain kinds of footage. A couple of worldwide sporting events in 201 4 will also use 4K cameras. 
Japan's NHK will even be broadcasting the 2014 FIFA World Cup in 4Kto satellite subscribers. 
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Genesis 



THE GENESIS II DUAL XEON WORKSTATION IS 
INCREDIBLY POWERFUL, PROFESSIONAL, AND QUIET 




A cutting edge, 
highly reliable 
workstation 
optimized for 
post-production 
and design. 



DIGITAL LIVING 



Q&A With Wei Yang 

Cooler Master Produot Manager 
Talks New Coolers 



Cooler Master recently unveiled three new closed-loop coolers: the Glacer 240L, the Nepton 140XL, and the Nepton 280L. 

Rather than just offering a couple more one-size-fits-all units, however, Cooler Master incorporated some interesting new 
refinements into its newest coolers. The Glacer, for instance, is expandable, which is pretty rare in this segment of the market. 

This expandability led to other improvements that were necessary to maintain effectiveness in the event of an increased 
workload. The Nepton 140XL and 280L were designed to overcome specific shortcomings Cooler Master saw elsewhere in the 
market, and the changes this focus prompted turned out to be pretty interesting. 



Q Cooler Master recently intro- 
duced the Glacer 240L closed- 
loop CPU liquid-cooling unit, and 
one of the features we were most 



interested in is the fact that you 
can expand it using DIY cooling 
parts. Can you talk about what 
kinds of expansion are possible 



or practical with the Glacer, and 
maybe what kinds of configurations 
your team has come up with 
internally? 
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DIGITAL LIVING 




Cooler Master Nepton 140XL 



I A f \ACertainly the most asked 
WW I for expansion is cooling of a 
single or double graphics card. The 
Glacer is perfectly capable of cooling 
additional graphics cards. Other 
options include motherboard liquid 
cooling and additional radiators. 



0 

than 



Glacer also has a pump that runs 
at up to 3,500rpm. Isn't that faster 



averager 



lAfWYes, the Glacer pump is 
WW I faster than average. With a 
semi-DIY system, the pump had to 
be capable of being expanded on and 
performance is related to pump's RPM. 
Sealed all-in-one systems don't have 
any expansion capacity, so their pump 
speeds are immaterial. 

QWe also noticed that the Glacer 
has thicker tubing than lots of 
other closed-loop coolers. Does this 



tie in with the faster pump and point 
to overall higher flow of coolant? 

I A f \AYes, the Glacer has tubing that 
WW I is designed for higher flow of 
coolant. It's also highly flexible and easy 
to manage. 

What other design distinctions 
does the Glacer 240L have? Can 

you talk about the radiator and its 

built-in reservoir a bit? 

I A IXAThe copper and brass radiator 
WW I has a reservoir and a fill port. 
It keeps air from being pumped through 
the system to avoid the gurgling noises 
that some coolers can make. Also, it's 
designed for convenience, as the hose 
fittings swivel for easy mounting. 

What kind of a system/user 
scenario is likely to be the best fit 
for the Glacer 240L? 



I A f \AGlacer users are looking for an 
WW I expandable system that can last 
through numerous upgrade cycles. With 
a powerful pump and an expandable 
loop, the Glacer is a fundamental 
starting kit towards a fully watercooled 
home PC. 

0 Cooler Master also unveiled the 
Nepton 140XL and Nepton 280L 
very recently. What can you tell us 
about these coolers and where they fit 
into Cooler Master's lineup? 

I A l\A All-in-one watercooling is 
WW I where significant demand 
for products exists in the market. We 
designed the Nepton pump to correct 
what we saw as shortcomings in some 
of the other solutions extant. We 
combined a higher-output pump and 
increased water volume that provides 
a needed performance edge in the 
l40mm and 280mm segments. 
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DIGITAL LIVING 



QYour site mentions that the 
Nepton's pump has a Cooler 
Master- exclusive design. Can you talk 
about how the pump is different? 

Cooler Master invested 
considerable time on re- 
search and development to design 
our own pump. There are only a few 
companies that actually produce these 
types of watercooling units. While 
the fundamentals are similar, some of 
those small details are proprietary. 

QThe Nepton line's I40mm and 
280mm radiator and fan combos 
are slightly larger than the usual 
120mm and 240mm units. Can you 
talk about the advantage these units 
have over smaller radiators, and are 
there trade-offs for this performance? 



What about in terms of case 
compatibility? 

Chassis compatibility is 
enhanced by the Nepton 
design. We have 120mm fan mounts 
in the radiator that are compatible 
with chassis as well as 120mm 
fans. So it increases the level of 
compatibility. 

^What is the benefit of the 
thicker, FEP tubing on the 
Nepton vs. standard closed-loop 
cooler tubing? 

Increased water volume, 
reduced water restriction, and 
evaporation-free material contribute 
to more stable temperatures, increased 
performance, and a long useful lifetime. 



^ Cooler Master's Nepton coolers are 
equipped with Cooler Master JetFlo 
fans, right? What can you tell us about 
these l40mm units' blade design? 

The blades utilize a high- 
airflow design that is based 
on the 120mm JetFlo design. Both fans 
share the fundamentals of PWM control 
and high output. 

What is a POM (polyoxymeth- 
ylene) bearing, and how does it 

differ from other types of fan bearing 

systems? 

POM bearings are made from 
a special material. This material 
has low friction and is self-healing. This 
means POM bearings have a longer useful 
life and are sealed to avoid oil loss. ■ 



WY 





WY 





Cooler Master Nepton 280L 
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Look For CPU At These LAN Parties 




11-15-17-13 

Intel LANFest Oregon* 
Hillsboro, OR 

lanfest.intel.com 

11-15-17-13 

LANTastic IV 
Waterloo, Ontario 

lantasticca 

11.15- 13 

SWVA Gaming: PnP.4 
Lebanon, VA 

www.swvagaming.com 

11.16- 13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

11.16-13 

NGG's LAN-A-GEDDON 
Greenville, TX 

www.networi<gamingclub.com 

11-29.13 

Maryland LAN Gamers 
Maryland 

www.marylandlangamers.net 

12-06-08.13 

Intel LANFest InfernaLAN Fall 2013* 
Dupont, WA 

ianfest.intel.com 



12.13-14.13 

FireLAN 2013 
Lancaster, SO 

www.faoeboci<.ocm/Firel_ANoaster 

12.20-22-13 

New Mexico LANFest Rebound* 
Albuquerque, NM 

lanfest.intel.oom 

12-20-21.13 

Intel LANFest Austin Winter 2013* 
Austin, TX 

ianfest.intei.com 

12-20-21.13 

Crossroads Computer Club LAN 
Tyler, TX 

lan.oootylerorg 

12.21-13 

NGG's LAN-A-GEDDON 
Greenville, TX 

www.netwcri<gamingciub.ccm 

12.21-13 

Oklahoma Gamers Group 
Oklahoma City, OK 

www.okgg.org 

01-02.14 

NeXus LAN 
Miamisburg, OH 

www.nexusian.crg 




CPU 



Across The Nation — & Beyond! 

* Event scheduled to include a CPU case mod contest 




01.03- 05.13 

Intel LANFest Atlanta Winter 2014* 
Atlanta, GA 

lanfest.intel.com 

01.04- 0S.14 

Winter Wonder-LAN 
Fort Wayne, IN 

www.facebook.com/events/1431590380394457 

01.10-11.14 

CRAZIEPC LAN 
Fresno, CA 

craziepc.com 

01.10-12.14 

Baselan 26 

Winnipeg, Manitoba 

www.allyourbaseoniine.com 

01-17-19-14 

Intel LANFest MLP'014 Winter* 
Hamburg, NY 

lanfest.intei.com 

01.18-19.14 

FADECON 

Garland, TX 

fadecon.org 

02.08.14 

Fayetteville LAN 
Fayetteville, AR 

www.fslan.com 



02.1S-16.14 

AYBO League of Legends LAN 
Winnipeg, IVIanitoba 

www.allyourbaseonline.com 

02.21- 24.14 

PDXLAN 23* 

Portland, OR 

www. pdxian . net 

02.28-03.02.14 

Exodus LAN 2014 
Troy, NY 

www.exoduslan.oom 

03.04.14 

NeXus LAN 
Miamisburg, OH 

www.nexusian.org 

03.22.14 

LAN OC V14.0 
Ohio City, OH 

lanoc.org 

08.22- 24.14 

Otakuthon Anime Convention 

IVIontreal, QB 

www.otakuthon.com 




Would you like us to help promote your next LAN? 

Give us a call at 1-800-733-3809 

We'll be glad to consider your event 
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HS-G600 



40mm Neodymium Driver Units 

Built-in Headphone Amplifier provides 

Deep Bass and Crystal-Clear Sound 

Built-in Volume Control 

Detachable Microphone when not in use 

Supports: F=»J"3 XBOX360. 

MSRP$69 



GX-Gaming products available at: 



amazon.com 



EG 



/GXGamingUSA 



HS-6700V 



40mm Neodymium Driver Units 
Virtual 7.1 Surround Sound 
Headset Vibrates during Heavy Bass 
Built-in Volume Control on Earcup 
Unidirectional Microphone folds up when 
not in use 
MSRP$79 




I # HS-G550 

50mm Neodymium Driver Units 
Individual Volume Control located on 
each Earcup 

Foldable Design makes it easy to carry 
High-Quaiity Stainless Steel Headband 
for Durability 

MSRP $49 ^ 



waimarp;c ligepDipect.com 

memoryexpress 




GH Gaming Series Bg G&Bmf 



BACK DOOR 



Q&A With Josh Smith 

Fractal Design's VR Of Marketing 
T^ks About His Company's New App 



QFor those who might not be familiar, 
what is the Fractal Design App, and 
what does it do? 

I O The Fractal Design App is available 
J O for iOS ( bit.lv/170bxqX ) as well 
as Android ( bit.ly/lfDZcuo ) tablets and 
smartphones; it allows users to experience 
Fractal Design products in a multitude of 
ways. Users can get detailed specifications of 
our products, high-quality product photos, 
product walkthrough videos, and on select 
cases there is even the ability to experience 
them in augmented reality with the use of 
our downloadable image trigger. 

QMost companies' apps are litde more 
than an extension of their mobile 
websites. What prompted Fractal Design 
to undertake an ambitious project like an 
augmented reality app? 

I O We wanted to share the concept of 
KJ w "Step into our World," and what 
you can find in the app currently is just 
the start of this. We wanted to give users 
the ability to experience our products in 
as many ways as possible, including high- 
quality augmented reality. We have found 
that once users have a chance to see our 
products in person they are thoroughly 
impressed with the design aspects and 
build quality inherent to our products. 
While we may not be able to get our 
product physically in the hands of every 
potential customer, we feel our app is the 
closest you can get to experiencing our 
products in person. 

QWhat kind of reception has your 
app received among customers you've 
shown it to? 



I O The beta version of the app was 
U O announced at COMPUTEX earlier 
this year, and the reception was enthusiastic 
to say the least. People could not stop playing 
with it, zooming in and out, panning around 
the cases, and overall just [being] enthralled 
with the experience. We have received 
numerous comments about the great image 
quality and fluidity of movement when 
using the AR functionality. It was that fluid, 
lifelike experience that was a clear goal in the 
development process. 



Q 



Has the app sparked interest in other 
industry folks? You don't have to 



name names. 



I O We won't name any names, but 
KJ w we have definitely received some 
attention from others in the industry, and, 
to be honest, the attention has been very 
positive, even from competitors. 

QCool technology aside, what is the 
practical benefit of this app to Fractal 
customers and those who are shopping 
for their next case? 

I O Aside from the initial "wow" factor, 
KJ w the augmented reality function 
allows potential customers to really get a 
feel for our cases. They can view the cases 
from almost any angle, zoom in on any 
particular case detail they want to check out, 
and even move inside the case to check out 
fan placement. Alternatively, we have heard 
from customers that have placed the trigger 
image around their house to see what the case 
would look like in their actual environment, 
sitting on their desk or in their media 
center. It really allows potential customers 
a thoroughly interactive way to experience 




our products. Beyond the AR functionality, 
the app contains all pertinent information 
a potential customer could ask for: imagery, 
videos, downloadable PDFs, and full 
product specifications. 

Thanks for your time. Josh. One last 
question: Do you have other ideas for 
things you'd like to build into the app, and 
if so, can you talk about what they are? 

I O As with our products, we are con- 
KJ tinually striving to improve and 
innovate, and it is no different with the app. 
While I cannot go into specific detail at this 
time on future updates, I can say that we 
are working to build in additional features 
that will create an even deeper environment 
for experience our products and our brand. 
Stay tuned for future updates and for those 
end users that already have the app installed, 
the app will notify them of any updates and 
they will be able to experience them as they 
are published. I 
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